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Anatomy of bronchial tree and clinical application (ab.), 
J. H. Neil, W. Gilmour, F. J. Gwynne, W. Main, and W. 
A. Fairclough, June, 750. 

Asthma, Roentgen studies of pathological physiclogy of 
bronchial (ab.), L. G. Rigler and R. Koucky, June, 748. 
Bronchiectasis, Further experience with roentgen therapy 

for, M. Berck and W. Harris, June, 693. 

Bronchogenic carcinoma from pathologic and radiologic 
points of view, Primary (ab.), W. L. Mattick and E. ¥ 
Burke, Feb., 252. 

Bronchogenic carcinoma: study of eight autopsied cases, 

E. Howes and 8S. G. Schenck, Jan., 8. 

Bronchographic observation of re-expanded lungs following 

artificial pneumothorax (ab.), G. Zorzoli, May, 638. 


Bronchostenosis: roentgenological study (ab.), N. Wester- 
mark, June, 750. 
Carcinoma of bronchus, Primary (ab.), I. H. Lockwood, 


June, 752. 
Segments in right upper lobe, 


Division of lung (ab.), E. 
Behr and E. 


Huizinga, May, 635. 


BRONCHIECTASIS 


BRONCHOPNEU 


Carcinoma of lung, Roentgenographic images in primary, 
A. Hochberg, June, 713 (721). 
Lobectomy, Bilateral, 
June, 750. 
Radioloxy in elucidation of hemoptysis, 


for bronchiectasis (ab.), D. E. Ross, 


Value of (ab.), F. 


Wood, March, 378. 
Roast therapy for bronchiectasis, Further experience 
with, M. Berck and W. Harris, June, 693. 
Stenosis, Role of inflammatory bronchial, in etiology of 


June, 749 
its application to, W. E. 


bronchiectasis (ab.) 
—— diagnosis, 
ar. 


P. H. Holinger, 
P lanigraphy 
556 (561). 
ONIA 
Bronchopneumonia, resolution in (ab.), F. N 

Cole, March, 382 
L — pneumonia, Roentgen therapy of (ab.), E. V 

March, 382 


Delayed 


Powell, 


BRONCHOSCOPY 


Bronchoscopy and ope ae! of importance in general 


practice, Phases of (ab.), V. J. Schwartz, Feb., 250, 
BURSA 
Calcification of bursa of coracoclavicular ligament (ab.) 
H. J. MeCurrich, April, 503 
Cystic hygroma of neck (ab.), B. L. Fleming, Jan., 129. 
CALCANEUM 
Arthritis, New surgical peceeture in acute infectious (ab.), 


H. E. Hipps, Feb., - 


Fractures of os calcis fab) , D.C. McKeever, April, 505 


CALCIFICATION 


Angiomas, Calcification in (ab.), F. 
Calcifications in breast, 
368. 


Y. Khoo, Jan. , 128. 
Extensive (ab.), A. Kubat, March, 
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CALCIFICATION—Continued 


Calcifications within lungs, Significance of (ab.), D. A. 
Rhinehart, March, 380. 

Calcified aortic stenosis, a (ab.), W. F. Friedewald 
and A. R. Ewing, Feb., 

Calcified fecalith in son report of case of acute sup- 
purative appendicitis perforated by calcified fecalith 
(ab.), H. J. Shelley, April, 502. 

Calcified scrotal tumor, A. Fine and S. Brown, Jan., 92. 

Coracoclavicular ligament, Calcification of bursa of (ab.), 
H. J. McCurrich, April, 503. 

Diagnosis of unusual calcareous shadows found on x-ray 
films of abdomen, C. B. Rose, May, 600. ; 
Meniscus, Calcification of, and hy pee a 

(ab.), Roederer, Gaucher, and Jesover, April, 517 


CALCIUM, metabolism 


Vitamin D in chronic arthritis, Massive doses of: effect on 
calcium metabolism (ab.), C. L. Steinberg, March, 366. 


CALCULI 


Biliary and urinary calculi, Differential diagnosis of (ab.), 
H. Pons, June, 751. 
Caleareous shadows found on x-ray films of abdomen, 
Diagnosis of unusual, C. B. Rose, May, 600. : 
Calcium carbonate deposits in human gall bladder (ab.), 
A. T. Cameron, F. D. White, and S. Meltzer, April, 505. 
Calculus of bladder in case previously treated for cancer of 
cervix (ab.), T. Nogier, March, 369. 

Calculus of gall bladder with suppuration, Large (ab), E. 
Binet and Dillenseger, Feb., 251 

Common duct stones, Non-operative management of re- 
maining (ab.), R. R. Best and N. F. Hicken, Feb., 251. 

Gallstones, Formation of transparent gas-filled fissures in, 
and their significance for radiological diagnosis (ab.), 
A. Akerlund, June, 751. 

Nephrolithiasis, Late results in conservative management of 
(ab.), J. T. Priestley and W. F. Braasch, March, 377. 

Parotid duct, Radiography of, L. W. Paul, May, 609. 

Sialography in non-neoplastic diseases of parotid gland, 
— of, J. V. Blady and A. F. Hocker, Feb., 131 
(135). 

Ureteric calculus, Radiological aspect of treatment of 
(ab.), D. G. Maitland, March, 368. 

Urinary calculus, Brief review of 426 consecutive cases of 
(ab.), H. P. Winsbury-White, Feb., 251. 


CANCER 


Biliary system, Primary carcinoma of: clinico-pathological 
analysis of 40 eases (ab.), R. D’Aunoy, M. A. Ogden, and 
B. Halpert, March, 369. 

Bladder carcinoma, Radium therapy of: five-year results, 
failures, and future therapy (ab.), B. S. Barringer, May, 


Breast treated by teleroentgentherapy, Vertebral metastasis 
from carcinoma of (ab.), A. Poulain, Feb., 250. 

Breast, Treatment of carcinoma of: technic, complications, 
and results, E. Newcomer, Feb., 161. 

Breast, Value of radiation in treatment of carcinoma of, 
L. G. Allen, Jan., 63. 

Bronchogenic carcinoma from pathologic and radiologic 
points of view, Primary (ab.), W. L. Mattick and E. M. 
Burke, Feb., 252. 

Bronchogenic carcinoma: study of a autopsied cases, 

’. E. Howes and S. G. Schenck, Jan., 

Bronchoscopy and esophagoscopy of Saeed in general 
practice, Phases of (ab.), V. J. Schwartz, Feb., 250. 

Bronchus, Primary carcinoma of (ab.), I. H. Lockwood, 
June, 752. 

Cancer campaign: suggestions for better treatment of 
malignant growths (ab.), A. M. Begg, Feb., 253. 

Cancerology indispensable to practitioner, Practical ideas 
concerning (ab.), R. Reding, Feb., 253. 

Cervix uteri, Carcinoma of, Treatment of (ab.), R. E. 
Myers, March, 369. 

Cervix uteri, Factors relating to treatment of (ab.), G. H. 
Johnson, March, 390. 

Collum carcinoma, Results obtained in radiation treatment 
of inoperable (ab.), I. de Biiben, March, 370. 

Colon, Carcinoma of, Large pedunculated lipoma of colon 
nine years after resection of, O. C. Julian, April, 479. 

Colon disorders, Fundamentals in surgical treatment of 
(ab.), L. M. Larson, Feb., 254. 

Colon of masked type, Cancer of transverse (ab.), A. Cade 
and M. Milhaud, March, 371. 

Esophagus, Studies regarding technic and methods in 
_— therapy of carcinoma of (ab.), A. Adam, Feb., 


Gastric cancer, Two cases of: difficulty of radio-diagnosis 
ame of pyloric antrum (ab.), P. Vasselle, March, 


Gastric cancer, X-ray diagnosis of (ab.), A. J. Delario, 
June, 752 

Hitoleeinal tumor variants and their influence upon radio- 
sensitivity, Some, I. A. B. Cathie, April, 425. 

Hypopharynx, Results of radiation therapy in carcinoma 
of (ab.), E. Bandhauer, Feb., 252. 

Intra-oral carcinoma, Cervical lymph nodes in: surgery or 
irradiation? (ab.), J. J. Duffy, March, 370. 

Larynx and hypopharynx, Results of roentgen and radium 
therapy in carcinoma of (ab.), R. Miiller, April, 503. 

Larynx, Tumors of (ab.), F. A. Figi, May, 632. 


58 RADIOLOGY 


Lip cancer at Radiological Clinic, Lund, Sweden, Review of 
20 years’ radium treatment of (ab.), A. Bergendal, Jan., 

Rh og Association 3 silicosis and carcinoma of (ab.), M, 
O. Klotz, May, 

Lung, Primary carcinoma of (ab.), M. O. Klotz, Feb., 252. 

Lung, ne carcinoma of: clinical study of 160 cases in 
five years (ab.), A. Arkin, March, 379. 

Lung, Radiation therapy in primary neoplasms of (ab.) 
R. E. Myers, March, 379. : 

Lymphatics (ed.), April, 491. 

Mastitis and breast cancer, Chronic: eed history of five 
sisters (ab.), W. S. Hadley, Feb., 

Oto-rhino-laryngological cancer by ithe Ladications 
and results of treatment of (ab.), L. Eloy, Feb., 

Pancreas, Roentgen diagnosis of diseases of (ab.), R Pohl, 
March, 381. 

Parotid gland, Application of sialography in non-neoplastic 
diseases of, J. V. Blady and A. F. Hocker, Feb., 131. 

Pharynx and larynx, Treatment of carcinoma in, and results 
(ab.), L. Colledge, March, 370. 

Prevention and control of cancer: plan for nation-wide 
organization (ab.), J. W. Schereschewsky, Feb., 254. 

Primary cancer of lung (ab.), D. S. King, April, 511. 

Primary carcinoma of lung, Roentgenographic images in, 
L. A. Hochberg, June, 713. 

Primary malignant lesions, Occurrence of two or more, 
J. J. Collins, April, 462. 

Prostate, Metastases from occult carcinoma of (ab.), O. S. 
Culp, April, 513. 

Pylorus, Pedunculated cancer of (ab.), Poirier and Lamour- 
eaux, April, 520. 

Radiology in elucidation of hemoptysis, Value of (ab.), 
F. G. Wood, March, 378 

Renal carcinoma: study of 95 cases with follow-up notes on 
36 (ab.), T. R. Fetter, ane 509. 

Roentgen therapy (ab.), L. S. McAlister, Feb., 253. 

Roentgen therapy by ea he of Chaoul, E. P. Pendergrass, 
P. J. Hodes, and C. J. Garrahan, Feb., 142 (152). 

“Romantic’’ attributes of ‘‘lawlessness’’ and “ 
in cancer (ab.), H. Oertel, June, 751. 

Skin and lip, Early results of near distance radiation in 
carcinoma of (ab.), A. Hrabovszky, Feb., 254 

Skin and lip, Radium therapy of carcinoma of (ab.), J. 
K6rbler, March, 383. 

Skin malignancy, Treatment of, by irradiation (ab.), H 
W. Jacox, March, 369. 

Stomach, Early diagnosis of cancer of (ab.), I 
June, 7 

pit aromee “Symptoms, diagnosis, and treatment of cancer of 
(ab.), J. S. Horsley, March, 385. 

Thymus, Carcinoma of, with marked pulmonary osteo 
arthropathy, E. R. Miller, June, 651. 

Tumors of upper pole of stomach (ab.) B. Stenstrém, Jan., 
129. 


malignancy” 


. J. Notkin, 


Urinary prolans in cancer cases (ab.), E. Harvey, Feb., 252. 

Uterine carcinoma, Development of treatment methods ~ 
at Women’s Clinic of University of Wiirzburg (ab.), ‘ 
Neeff, May, 649. 

Uterine carcinoma, Present method cf radiation therapy 
of, in first gynecological clinic of University of Munich 
(ab.), F. Dietel, May, 650. 

Uterine eae: Carcinoma of (ab.), H. H. Bowing and R. E. 
Fricke, May, 649. 

[Uterus] Carcinoma of cervix, Radium therapy of (ab.), 
K. Wasserburger and H. Smereker, Jan., 122. 

{Uterus] Cervix and breast, Carcinoma of: prognosis and 
preferable therapy (ab.), E. D. Greenberger, March, 370. 

[Uterus] Cervix, Cancer of: therapeutic and _ biological 
thoughts (ab.), S. Laborde, April, 520. 

[Uterus] Cervix carcinoma, E arly results in, from single and 
divided doses of roentgen radiation (ab.), A. N. Arneson, 
March, 371. 

Uterus, Is it possible to use radium bomb for intravaginal 
treatment of carcinoma of, and would it be possible to 
improve considerably distribution of radiation? (ab.), R. 
du Mesnil de Rochemont, April, 515. 

[Uterus] Cervix, Results and experiences in treatment of 
carcinoma of, with special consideration of radium therapy 
(ab.), P. Caftier, May, 649. 

[Uterus] Cervix, Results in treatment of carcinoma of, at 
Women’s Clinic of University of Gottingen from 1926 to 
1937 (ab.), F. Erichsen, April, 520. 

[Uterus] Cervix, Treatment of carcinoma of, in Women’s 
Clinic of University of Koénigsberg from 1910 to 1937 
(ab.), F. v. Mikulicz-Radecki, March, 390. 

Uterus, Multiple heteromorphologic malignant _— of, 
H. W. Jacox, G. Major, ana M. R. Baker, Jan., 

Uterus, radiation therapy of carcinoma of, Pence of in- 
jurious effects on bladder in (ab.), “ T. C. Neeff and F. 
Hoff, June, 749. 

Uterus, Thirty years’ experience in treatment of carcinoma 
of (ab.), A. Mayer, March, 390. 

Venous thrombosis, Carcinoma and: frequency of associa- 
tion of carcinoma in body or tail of pancreas with multiple 
venous thrombosis (ab.), E. E. Sproul, June, 752. 

Vertebral cancer, Remarks on (ab.), F.-G. Marill, R. Ray- 
naud, and A. Huguenin, April, 517. 

X-ray treatment of operable cancer of breast, Technic of, 
based upon analysis of Keynes’ radium technic, J. 
Andrews, March, 294. 














CARCINOMA. See Cancer. 
CAROTID SINUS 
Roentgen therapy in carotid sinus syndrome, Use of, C, A. 
Stevenson, Feb., 
CARTILAGE 
Intervertebral cartilage as cause of back pain and sciatica, 
Displacement of (ab.), E. F. Fincher and E. B. Walker, 
March, ¢ 
Osseous-cartilaginous growth, Rare disturbances of (ab.), 
F. Holldack, March, 366. 
CATARRH 
Roentgen therapy by method of Chaoul, E. P. Pendergrass, 
P. J. Hodes, and C. J. Garrahan, Feb., 142 (150). 


CECUM ne . 
Diverticulitis of cecum, Solitary (ab.), W. N. Graves, 
Feb., 258. 
CELLS 


Animal cells, Experimental study on effect of change of 
environments of, on their radiosensitivity (ab.), Y. 
Kagami, April, 501. 

Radiosensitivity and cell division (ab.), W. Luther, Feb., 
249. 

Radiosensitivity and recurrent growth in Obelia, P. S. 
Henshaw, April, 466. 

Roentgen therapy, Dosage and method of, for inflammatory 
conditions, A. U. Desjardins, June, 699. 

CHAOUL METHOD 
“se ee ot method of Chaoul, E. = Pendergrass, 
des d C. J. Garrahan, Feb., 
CHAUFF RD: “STILL’ S DISEASE. See Astnritis deformans. 


i of chest, “ee of positive reaction to tuber- 

culin and (ab.), . A, Weisman, April, 519. See Thorax. 
CHILDREN 

Artificial pneumothorax in children (ab.), P. F. Fitzpatrick, 
April, 513. 

Childhood tuberculosis, Certain significant aspects of 
(ab.), R. M. Tyson, Jan., 127. 

Cystic hygroma of neck (ab.), B. L. Fleming, Jan., 129. 

Deformities of hip joint in children (ab.), C. G. Teall, 


March, 374. 
Intussusception. ~ infancy and a fob.), G. FP. 
Grigsby and S. E. Kaplan, Jan., 


Lipoid cone ‘in infants and >: R. S. Bromer 
and I. J. Wolman, Jan., 
a in girls, Late effects of acute (ab.), L. R. Wharton, 
A. Gray, and H. G. Guild, April, 507. 
ecthaeaune visualization of ‘‘true joint fissure,’’ Condi- 
tions responsible for (ab.), W. Magnusson, Feb., 260. 
Retroperitoneal cyst with agenesia of kidney, K. Korn- 
blum and J. A. Ritter, April, 416. 
Urinary tract in children, Non-obstructive dilatations of 
upper (ab.), A. B. Hepler, April, 507 
W ryt s Rg | in children, Roentgen therapy of diseases 
b.), Weissig, March, 387. 
CHOLECYSTOGRA PHY 
a carbonate deposits in human gall bladder (ab.), 
Cameron, F. D, White, and S. Meltzer, April, 505. 
Error ae technic in administration of tetraiodide with in- 
tolerance and prolonged visibility of gall bladder (ab.), 
Nemours-Auguste, April, 505. 
Intravenous cholecystography, Danger of (ab.), W. Lutz 
and H. Seyfried, April, 506. 
— dose versus double-dose methods of administering 
dye: cholecystography, M. Feldman, Feb., 155. 
COCCIDIOIDES 
Coccidioides infection (coccidioidomycosis). II.—Primary 
type of infection (ab.), E. C. Dickson and M. A. Gifford, 
April, 509 
COLITIS 
Right-sided (regional) colitis (ab.), B. B. Crohn and A. A. 
Berg, Jan., 117. 
COLON 
Cancer of transverse colon of masked type (ab.), A. Cade 
and M. Milhaud, March, 371 
Colospasms, Causes and results (ab.), I 
Feb., 255. 
a and diverticulosis of colon, Prognosis (ab.), 
W. Brown and D. M. Marcley, Feb., 254. 
tnaiteilon of colon as method of diagnosis in gastrocolic 
= following post-operative jejunal peptic ulcer 
(ab.), Weigel, May, 637. 
neon of colon, Case of genuine (ab.), B. S. Holm- 
gren, Feb., 254. 
Pedunculated lipoma of colon nine years after resection of 
carcinoma of colon, Large, O. C. Julian, April, 479. 
Radiography after injection of pitressin, Several cases of: 
experimental proofs (ab.), P. C. Smyrniotis, Jan., 122. 
Roentgen kymography of normal colon: defecation in man 
(ab.), R. A. Rendich and L. A. Harrington, March, 371. 
Surgical Ne ig of colon disorders, Fundamentals in 
(ab.), M. Larson, Feb., 254 
CONDYLOMA, rectal 
“ee therapy by method of Chaoul, E. P. Pendergrass, 
Hodes. i C. J. Garrahan, Feb., 142 (152). 
CONTRAST ME 
Air injection ry a Technic of (ab.), R. Meyer-Wildisen, 
Feb., 260. 
Breast lesions by means of contrast media, —-_ visuali- 
zation and diagnosis of (ab.), N. F. Hicken, R. R. Best, 
H. B. Hunt, and T. T, Harris, March, 368. 
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Manner by contrast media, Limitations and dangers 
of (ab.), S. A. Romano and E. M. McFetridge, April, 
504. 


Mammography, Studies in evaluation of (ab.), R. A. Reis 
and S. D. Mesirow, April, 504. 
Pyelography, Acute iodism following intravenous (ab.), 
Lamarque, Guibal, and Bétouliéres, April, 
CORACOID PROCESS. See Scapula. 
CRANIUM 


Base of skull, with particular reference to fractures (ab.), 
W. J. Mellinger, March, 372. 

Cranial and spinal lesions in epileptic: difficulties of inter- 
pretation (ab.), R. Raynaud, A. Huguenin, and 
Tillier, April, 505. 

enema syndrome, Frontal (ab.), H. M. Salzer, April, 
50. 

Schiiller-Christian’s disease (ab.), M. Esser, May, 643. 

Schiiller-Christian’s disease (ab.), M. Schieber, May, 643. 

Tumors, Bony intracranial (ab.), C. Pilcher, May, 647. 

—— perisellar, X- — aspect of (ab.), T. Bliihbaum and 

{. Spritzer, May 
CROUZON' S DISEAS eo under Bones, diseases. 


DEGLUTITION, disorders 
~~ nner, Hysterical: report of case (ab.), H. W. Schmidt, 


256. 
DIGITALIS AND DIGITALIS PREPARATIONS 
Digitalis on isolated heart, Action of (ab.), L. N. Katz, 
M. Mendlowitz, and H. A. Kaplan with assistance of K. 
Jochim and E. Lindner, April, 508. 


DISCUSSIONS 

Berck, Maurice, of ‘‘Further experience with roentgen 
therapy for bronchiectasis,’’ June, x 

Bloom, Arthur R., of ‘‘Osteogenesis imperfecta tarda,”’ 

. F. Lutz and L. C. Pusch, April, 402. 

Friedman, Milton, of ‘‘Recovery following human ovarian 
irradiation,’’ H. W. Jacox, May, 542. 

Levene, George, of ‘‘Pulmonary artery; roentgenographic 
and roentgen kymographic study,’’ S. Brown, J. E. Mc- 
Carthy, and A. Fine, Feb., 188. 

Menville, Leon J., of ‘‘Value of roentgen examination of 
paranasal sinus,’’ V. C. Johnson, March, 309. 

Moore, Paul D., of Symposium on Radiotherapy for In- 
flammatory Conditions, June, 706. 

Moore, Sherwood, of ‘‘Some experiences, experimental and 
clinical, with direct irradiation of neurological tumors 
during operation with low voltage radiation,’’ J. R. Carty 
and B. S. Ray, March, 330. 

Newell, R. R., of ‘‘Treatment of acute and chronic inflam- 
matory conditions by fractional doses of x-ray,’’ H. A. 
Osgood, March, 314. 

Idem, of ‘ ‘Density of central shadow in diagnosis of intra- 
thoracic lesions,’’ L. G. Rigler, March, 323. 

Peirce, Carleton B., of ‘‘Bone changes in primary hy ypogona- 
dism,”’ L. M. Hurxthal and H. F. Hare, May, 527. 

Perry, 7 of ‘‘Recovery following human ovarian irradia- 
tion,’’ H. W. Jacox, May, 544. 

Pn lg Barton A, OF * a consideration of 
gastritis,’’ M. Feldman, June, 731. 

Schmitz, H., of ‘‘Recovery following human ovarian irradia- 
tion,’’ H. WwW. Jacox, May, 543. 

— Lester A., of ‘‘Osteogenesis imperfecta tarda,’’ 
L. Lutz and if C. Pusch, April, 402. 

taneaen, Hyman L., of ‘‘Recovery following human ovarian 
irradiation,’’ H. W. Jacox, May, 543. 

ber Walter H., of ‘‘Density of central shadow in Papuan 
of intrathoracic lesions,”’ L. G. Rigler, March, 3 

DIVERTICULITIS 

Colon, Prognosis of diverticulitis and diverticulosis of 

(ab.), P. W. Brown and D. M. Marcley, Feb., 254. 


DOSAGE 

Assessing and prescribing dosage in radiation therapy in 
simple terms, Value of, R. Paterson, Feb. ‘ 

Back-scatter, Study of (ab.), E. H. Quimby, ie D. Marinelli, 
and J. H. Farrow, March, 371. 

Breast, Treatment of carcinoma of: technic, complications, 
and results, E. Newcomer, Feb., 161. 

Clinical dosage meters using thimble ionization chamber, 
Note on use of, M. C. Reinhard, March, 282. 

Co-relation of physical and clinical data in radiation ther- 
apy, W. H. Meyer, Jan., 23. 

Dosage units and ionization method (ab.), R. M. Sievert, 
March, 372. 

Dose in near-distance x-ray tubes and body cavity tubes of 
various constructions, Distribution of (ab.), T. Zimmer, 


June, 747. 
ate 94 ag radiobiologic experiments with fast neutrons. 
—I. (ab.), K. G. Zimmer, April, 504. 


nedienie ‘and radiobiologic experiments with fast neu- 
trons.—II. (ab.), K. G. Zimmer and N. W. Timoféeff- 
Rassovsky, April, 504. 

Efficiency curves in quantitative radiobiology, W. H. Love, 
June, 708. 

Inoperable collum carcinoma, Results obtained in radiation 
treatment of (ab.), I. de Biiben, March, 370. 

Irradiation, Recovery following human ovarian, H. W. 
Jacox, May, 538. 

Language of engineers and radiologists: new x-ray terms 
proposed: rhegma, rhothion, kludon, plem, aith, R. R 
Newell, March, 270 (272). 
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DOSAGE—Continued 
Low voltage radiation, Some experiences, experimental 
and clinical, with direct irradiation of neurological 
tumors during operation with, J. R. Carty and B. S. 
Ray, March, 325. 
Measurements by simple computaticns, H. M. 
Parker, May, 591. 


Dosage, 


Potential in deep therapy, Problem of (ab.), L. Graf and 
J. Graf, Jan., 122 
Primary and amine beta rays in radium therapy, 


Significance of (ab.), W. Minder, March, 383. 
Radiation quality factors and depth, Relation between, 
A. Mutscheller, Jan., 87. 


Radio-active emanation, Therapy with (ab.), H. Hirschi 
and H. Bodmer, April, 515. 

Radiobiological experiments with pupz of Drosophila 
(ab.), A. Liechti, W. Minder, and J. H. Miiller, April, 
502. 


Roentgen and radium therapy in carcinoma of larynx and 
hypopharynx, Results of (ab.), R. Miiller, April, 503. 
Roentgen caustic (ab.), G. J. van der Plaats, March, 371. 
Roentgen radiation from tube actuated by Van de Graaf 

generator, Physical measurements on, J. C. Hudson, 
May, 530. 
or therapy by method of Chaoul, E. P. Pendergrass, 
Hodes, and C. J. Garrahan, Feb., 142. 

Past At... therapy, Dosage and method of, for inflammatory 
conditions, A. U. Desjardins, June, 699. 

Roentgen treatment cf leukemia, with report of pregnancy 
in case of lymphatic leukemia, E. K. Harrison and R. J 
Reeves, March, 284. 

“Rotation” irradiation, Determination of dose in 
R. du Mesnil de Rochemont, March, 372. 

Tissue dosage in radiation therapy, Measurement of, E. H. 
Quimby, May, 583. 

Tolerance dose of radium, Researches in problem of radium 
poisoning and, B. Rajewsky, Jan., 57. 

Ultra-violet rays on body weight, Influence of, F. Ellinger, 
Feb., 157. 

X-ray treatment of operable cancer of breast, Technic of, 
based upon analysis of Keynes’ radium technic, J. R. 
Andrews, March, 294 

DEFECATION 

Normal colon, Roentgen kymography of: defecation in 

_— (ab.), R. A. Rendich and L. A. Harrington, March, 


DUODENUM 

Anomaly, Duodenal (ab.), H. Tillier, Feb., 258. 

Characteristic duodenal deformity in cases of different 
kinds of peri- — enlargement of pancreas (ab.), N. 
Frostberg, March, 

Diverticula of Mectien: tract, Multiple (ab.), G. Ronneaux 
and Witasse, April, 506. 

Diverticulum of duodenum (ab.), 

Hemorrhage, Problem of gastro-duodenal 
Snell, May, 636. 

Invagination of pylorus into duodenum, 
(ab.), L. Galifi, Feb., 255 

“‘Uleer, large duodenal,’’ Radiologic characteristics of so- 

— (ab.), D. S. Bartstra, May, 636. 


(ab.), 


D. Wheeler, Feb., 255. 
(ab.), A. M. 


Unusual case of 


Radiographic studies of excretion of dusts from lungs 
(ab.) , A. E. Barclay, K. J. Franklin, and R. G. Macbeth, 
May, 635. 
DYES 
ae pe es ad single-dose versus double-dose methods 
f administering dye, M. Feldman, Feb., 
DYSPEPSI A 
Chronic dyspepsia at various ages: analysis of 4,223 cases, 
Incidence and causes of (ab.), A. B. Rivers and A. E. M. 
Ferreira, Feb., 256. 


EAR 
Otitis media, acute, Evaluation of roentgen irradiation as 
adjunct in treatment of: preliminary report, A. H. 
Dowdy, C. A. Heatly, and W. W. Pierce, June, 661. 
Mastoiditis, Acute, (ab.), J. G. Parsons, May, 635. 
Petrous tip suppuration report of three cases, Some ob 
servations on (ab.), D. E. S. Wishart, Feb., 256 
Septic patient with otitis media, Management of (ab.), 
. H. Maxwell, Jan., 120. 
ECHINOCOCCOSIS 
Echinococcus of spine, Case of, difficult to interpret roent- 
enologically (ab.), C. Guidotti, May, 645. 
EMBOLISM, pulmonary 
Roentgen diagnosis of lung embolism (ab.), N. Westermark, 
May, 634. 
EMBRYOLOGY 
Retroperitoneal cyst with agenesia of kidney, K. Korn- 
blum and J. A. Ritter, April, 416 
EMPHYSEMA 
Spontaneous mediastinal emphysema, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M. C., Sosman, Jan., 19. 
EMPYEMA 
I yous empyema: report of case 


operated eT) and 


ured (ab.), A. C. Neto and J. Finocchiaro, Jan., 119. 

ENDOCRINE GLANDS 
Hypogonadism, Bone changes in primary, L. M 
and H, F. 


Hurxthal 
Hare, May, 521 








RADIOLOGY 


Radiation therapy and glands of internal secretion (ed.) 
March, 360. Me 
ENEMAS, barium 
Barium enemas, Necessity of systematic use of, to disclose 
latent intestinal tuberculosis in cases with pulmonary 
ica! (ab.), M. Picard, Jan., 128. 
ENGLAN 
Socialized medicine, Economic status of radiologist under: 
repert on England, S. W. Donaldson, April, 486. 
ENVIRONMENT 
Change of environments of animal cells on their ote 
sensitivity, Experimental study on effect of (ab.), 


Kagami, April, 501. 
EPILATION 
Roentgen epilation, E. Aronstein, Jan., 95. 
EPILEPSY 


Cranial and spinal lesions in epileptic: difficulties of inter- 
pretation (ab.), R. Raynaud, A. Huguenin, and H. Tillier, 
April, 505. 

Epilepsy, Experience with roentgen therapy in (ab.), M 
Sgalitzer, April, 505. 

er: Roentgen therapy of (ab.), W. 


ERYSIPELAS 
U 7. —t energy, 
Feb., 195. 
ESOPHAGOSCOPY 
Hiatal hernia (ab.), H. J. Moersch, March, 374. 
ESOPHAGUS 
Carcinoma of esophagus, 
methods in radiation therapy of (ab.), 
257. 
go Hysterical: 
Fe 256. 


von Weiser, April, 


Treatment of erysipelas with, M. E. 


Studies regarding technic and 
A. Adam, Feb., 


report of case (ab.), H. W. Schmidt, 


Bsophagopleural fistula: report of case, J. R. Phillips, 
Jan., 91. 

BE of importance in general practice, Phases of 
bronchoscopy and (ab.), V. J. Schwartz, Feb., 250. 

Hernia, Esophageal hiatus, with special reference to x-ray 
diagnosis (ab.), D. Eisen, Feb., 2 

Mega-esophagus and narrowing of terminal 
esophagus (ab.), C. Bocca, Feb., 257 

Overflow, Lung abscess due to esophageal (ab.), D. A, 
Sampson, May, 634. 

Peptic ulcer of esophagus (ab.), F. 

Peptic ulcer of esophagus (ab.), 3. 
and P. Bétouliéres, Jan., 

Rupture of esophagus from blow on abdomen, C. A, Al- 
drich and W. E. Anspach, Jan., 93. 


portion of 


Norgaard, May, 636. 
Terracol, P. Lamarque, 


FAT TISSUE 
Adipose tissue, Roentgen diagnostic importance of, J. Silber- 
mann, Jan., 77. 
FEMUR 
Fractures of neck of femur, Two-plane direction and range 
finder for nailing (ab.), G. C. Engel and H. May, Feb., 
258. 
Giant -cell tumor (‘‘osteoclastoma’’) of femur treated with 


x-rays (ab.), S. Dechambre, E. Dechambre, and J. 
Nebout, May, 648. 
FETUS 


Diagnosis of pregnancy, Plea for more frequent use of 
lateral roentgenogram in, M. J. Hubeny and P. J. Delano, 
May, 546 
Fetalometry, Roentgenographic pelvimetry and: elimina- 
ag i errors due to movements between x-ray exposures, 
Fray and W. T. Pommerenke, March, 261. 
FEVER THERA PY 
—. therapy in gonococcal infections, W. 
. Levenson, April, 454. 


Bierman and 


FIBROMA. See Tumors, fibroma. 
FISTULA 
Esophagopleural fistula, with report of case, J. R. Phillips, 
Jan., 


Gastrocolic fistula, W. Bailey and W. V. Knoll, March, 
347. 
Persistent fecal fistula after appendectomy, Lipiodol in 
treatment of (ab.), S. N. Mendelsohn and L. H. Schriver, 
April, 501. 
paroti 
Sialography in non-neoplastic 
Application of, J. V. Blady and A. F. 
131 (138). 
FLUOROSCOPY 
Myocardial damage, Concurrence of radiologic signs and 
electroc ardiographic changes i in (ab.), F. Barth, May, 631. 
Responsibility of radiologist in training of hospital intern 
in fluoroscopy (ed.), R. Golden, Feb., 235. 


diseases of parotid gland, 
Hocker, Feb., 


Normal first metatarso-phalangeal joint due to changes 
in direction of central ray, Variations in x-ray appearance 
of (ab.), B.S. Holmgren, April, 505. 
Os calcis, Fractures of (ab.), D. C. McKeever, April, 505 
FORAMEN, intervertebral 
Pathologic conditions of a 
intervertebral foramina (ab.), 
FOREIGN BODIES 
Bronchoscopy and esophagoscopy of importance in general 
practice, Phases of (ab.), V. J. Schwartz, Feb., 250. 
Common duct stones, Non-operative management of re- 
maining (ab.), R. R. Best and N, F. Hicken, Feb., 251 


_ oat disturbances of 
. A. Hadley, Jan., 124. 











Planigraphy—application to thoracic diagnosis, W. E. 
Howes, May, 556 (558). 


FRACTURES 


Atlas, Fracture of, in automobile accidents: value of x-ray 
views for diagnosis (ab.), H. F. Plaut, March, 372. 

Base of skull, with particular reference to fractures (ab.), 
Ww. J. Mellinger, March, 372. 

Cervical spine, Three cases of injury to, including one of 
unrecognized fracture of odontoid (ab.), Brillouet and 
A. Viel, March, 372. 

Femur, Two-plane direction and range finder for nailing 
fractures of neck of (ab.), G. C. Engel and H. May, 
Feb., 258. 

Head injury, Unusual (ab.), C. K. Fuller, March, 385. 

Healing of fractures, Some experimental studies of action of 
short waves on process of (ab.), E. Fischel, Feb., 258. 

Noses, One hundred broken (ab.), J. W. Gerrie, March, 
380. 

Os calcis, Fractures of (ab.), D. C. McKeever, April, 505. 

Pathologic fractures (ab.), R. K. Ghormley, C. G. Suther- 
land, and G. A. Pollock, Feb., 258. 

Reduction of fractures under roentgenoscopic control: 
two instructive examples (ab.), H. Tillier, March, 372. 
Scapula, Fracture of neck of (ab.), M. R. Charlton, Feb., 

258. 


Spontaneous rib fracture among tuberculous, Radiological 
study of (ab.), C. Sabbione, Jan., 127. 


FUNGI 


Coccidioides infection (coccidioidomycosis). II.—Primary 
type of infection (ab.), E. C. Dickson and M. A. Gifford, 
April, 509. 

Lungs in agricultural workers, Occupational diseases of 
(ab.), R. Faweitt, April, 512. 


GALL BLADDER 


Calcium carbonate deposits in human gall bladder (ab.), 
A. T. Cameron, F. D. White, and S. Meltzer, April, 
505, 

Calculus of gall bladder with suppuration, Large (ab.), 
E. Binet and Dillenseger, Feb., 251. 

Cholecystography, Danger of intravenous (ab.), W. Lutz 
and H. Seyfried, April, 506. 

Cholecystography: single-dose versus double-dose methods 
of administering dye, M. Feldman, Feb., 155. 

Common duct stones, Non-operative management of re- 
maining (ab.), R. R. Best and N. F. Hicken, Feb., 251. 
Error of technic in administration of tetraiodide with 
intolerance and prolonged visibility of gall bladder 

(ab.), Nemours-Auguste, April, 505. 
Gallstones, Formation of transparent gas-filled fissures in, 


and their significance for radiological diagnosis (ab.), A. 


Akerlund, wa 751. 
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GASTRITIS.» 


Gas ptt infections, Treatment of (ab.), J. J. Faust, 
April, 506. 

Gas gangrene, Radiological aspects of early and advanced 
(ab.), A. Grilli, April, 506. 


See Stomach, inflammation. 
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Cancer of stomach, Early diagnosis of (ab.), L. J. Notkin, 
June, 752. 

Cardiospasm: report of case, M. Golob, April, 481. 

Colon disorders, Fundamentals in surgical treatment of 
(ab.), L. M. Larson, Feb., 254. 

Colospasms, Causes and results (ab.), I 
Feb., 255. 

Diverticula of digestive tract, Multiple (ab.), G. Ronneaux 
and Witasse, April, 506. 

Diverticulitis of cecum, Solitary (ab.), W. N. 
Feb., 258. 

Diverticulum of duodeno-jejunal angle (ab.), G. Dumont, 
April, 506. 

Duodenal anomaly (ab.), H. Tillier, Feb., 258. 

Duodenum, Diverticulum of (ab.), D. Wheeler, Feb., 255. 

Dyspepsia at various ages: analysis of 4,223 cases, Incidence 
and causes of chronic (ab.), A. B. Rivers and A. E. M. 
Ferreira, Feb., 256. 

Esophagus, Peptic ulcer of (ab.), F. Norgaard, May, 636. 


yleize-Rambal, 


sraves, 


Gastric lesion produced ie 4 posterior pituitary extract 
(ab.), M. H. Metz, Jan., 125. 
Gastrocolic fistula, W. Bailey and W. V. Knoll, March, 


Gastroscopic studies (ab.), E. H. Gaither and J. L. Borland, 
Jan., 1: 

Hemorrhage, Problem of gastroduodenal (ab.), 
May, 636 

Hernia, Esophageal hiatus, with special reference to x-ray 
diagnosis (ab.), D. Eisen, Feb., 257. 

Invagination of pylorus into duodenum, 
(ab.), L. Galifi, Feb., 255. 

Multiple ulcers of stomach and duodenum (ab.), P. Savy, 
M. Girard, and Z, Khayat, Jan., 121. 

Myosarcoma of stomach: report of two cases, L. G. Allen 
and P. E, Hiebert, May, 567. 
Peptic ulcer of esophagus (ab.), J. 
and P. Bétouliéres, Jan., 121. 
Peptic ulcer treated by posterior pituitary extract (ab.), 

M. H. Metz and R. W. Lackey, Jan., 120. 
Radiology of gastro-intestinal tract: 
(ab.), S. J. Borland, April, 506. 
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Roentgenologic consideration of gastritis, M. 
June, 726. 

Stomach, —— of pituitrin on evacuation of (ab.), R. I. 
Levina, Jan., 

Stomach, delvuive ‘of (ab.), P. Chéne and M. Ramadout, 
Jan., 125. 

Syphilis, Gastric, pseudo-neoplastic type: — and 
radiologic study (ab.), H. Mare and Sire, May, 

Syphilis, gastric, Two cases of (ab.), P. A. Ne 
May, 645. 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.), R. Charr and A. C. Cohen, Jan., 126. 

Tumors of upper pole of stomach (ab.), B. Stenstrém, Jan., 


Feldman, 


“Ulcer, large duodenal,’’ Radiologic characteristics of so- 
called (ab.), D. S. Bartstra, May, 636. 

Uleer of stomach, Double: radiographs and specimen 
(ab.), V. Paschetta, May, 636 


GEIGER-MULLER COUNTER 


Geiger-Miiller counter: recent instrument in medicine and 
medical research (ab.), M. L. Weinstein and L. Rovner, 
April, 501. 

Mitogenetic radiation, Present status of, 
April, 404 (408). 


A. Hollaender, 


GENITO-URINARY TRACT 


in radiation 
C. Neeff and 


Bladder, Avoidance of injurious effects on, 
therapy of carcinoma of uterus (ab.), T. 
F. Hoff, June, 749. 

Bladder tumors, Radiological diagnosis of (ab.), 
kowski, June, 749. 

Calculi, Differential diagnosis of biliary and urinary (ab.), 
H. Pons, June, 751. 

Chorionepithelioma in male (ab.), E. 


W. Sit- 


J. Knoflicek, March, 

Chorionepithelioma testis, with record of case, Observa- 
tions of (ab.), S. McDonald, Jr., March, 388. 

Cystadenoma in double kidney, Malignant ee (ab.), 
N. F. Ockerblad and H. E. Carlson, April, 510. 

Dermoid cyst of bladder (ab.), A. Lidzki, June, 749. 

Diagnostic problems in surgical kidney Fr (ab.), M. 
Muschat, April, 510. 

a of lower thirds of left ureters, Two cases of cystic 
(ab.), Herskowits, April, 507. 

witetaoen of upper urinary tract - children, Non-obstruc- 
tive (ab.), A. B. Hepler, April, 507. 

Embryoma of kidney (Wilms’ tumor), ab., W. E. Ladd, 
April, 510. 

Gonococcal infections, “eer therapy in, W. Bierman and 
C. L. Levenson, April, 4 

Heminephrectomy in peor of double kidney (ab.), E. 
Beer and W. H. Mencher, April, 509 

Pyelitis in girls, Late effects of acute (ab. ), L. R. Wharton, 
L. A. Gray, and H. G. Guild, April, 507. 

Renal 1. * study of 95 cases with follow-up notes 
on 36 (ab.), T. R. Fetter, April, 509. 

i otieent nel ‘cyst with — of kidney, K. Korn- 
blum and J. A. Ritter, April, 416. 

Tumors, Renal (ab.), J. C. McClelland and J. R. F. Mills, 
March, 389. 

Ureteric calculus, Radiological aspect of treatment of 
(ab.), D. G. Maitland, March, 368. 

Urinary prolans in cancer cases (ab.), E. 

Urology, Low back pain in relation to (ab.), S. F. 
June, 748 


Harvey, Feb., 


Wildman, 


GERMANY 


Economic status of i. oN under socialized medicine: 
report on Germany, W. Donaldson, March, 351. 
See Tongue, ‘iaienabin. 


Hyperthyroidism, Treatment of, with consideration of other 
of ductless glands as trigger mechanism: based upon 
observation of 360 cases, I. W. Jenkins, March, 340 
(341). 

Osteoporosis in hyperthy peitioms (ab.), E. C. 
G. Haggart, Feb., 

dioman al of intrathoracic non-toxic nodular goiter, Relief 
of anginoid pain following (ab.), J. Edeiken and E. Rose, 
Feb., 259. 


Bartels and 


exophthaimic 


Tracheal stenosis from roentgen therapy (ab.), L. H. Clerf 


and F. J. Putney, April, 514 


GONADS 


Hypogonadism, Bone changes in primary, L. M. Hurxthal 
and H. F. Hare, May, 521. 


GONOCOCCI, infections 


— therapy in gonococcal infections, W. Bierman and 
Levenson, April, 454. 


See * es 
Gynecology, Radiation therapy in (ab.), S. Mitra, March, 
384 


metritis cured by roentgen irradiation of 
J. Moro and Monmignaut, 


Hemorrhagic 
hypophysis, Case of (ab.), 
April, 507. 

Metrorrhagia cured by radiotherapy Subsequent preg- 
nancy (ab.), Dano and Lainé, April, 507, 

Obstetrics, Practical employment of radiographic diagnosis 
in (ab.), P. Brault and A. Tizon, April, 508. 

Radium therapy, Development of gynecological, especially 





762 


GYNECOLOGY AND OBSTETRICS—Continued 
in treatment of non-malignant disease (ab.), C. J. Gauss, 
May, 642. 
Uterine hemorrhage, Radiotherapy in non-malignant (ab.), 
B. Windeyer, May, 631 
HAIR, removal 
Roentgen epilation, E. Aronstein, Jan., 95. 
HAND 
Melanosarcoma, Three-year cure of case of (ab.), 
and Mourgues, March, 389. 
HEART and VASCULAR SYSTEM 
Aneurysm of aorta, Dissecting: 
A. J. Patek, April, 509. 
Aneurysm of heart wall, Instructive case of, with ‘ 
movement”’ symptom (ab.), L. Bischoff, June, 746. 
Aneurysms of internal carotid artery in cavernous sinus, 
Saccular (ab.), G. Jefferson, April, 508. 
Aortic stenosis, Isolated calcified (ab.), W. F. Friedewald 
and A. R. Ewing, Feb., 259. 
Asbestosis (disc. of G. Levene), Feb., 189. 
Carotid sinus syndrome, Use of roentgen therapy in, C. A. 
Stevenson, Feb., i 
Circulation in Seiad effusion, Studies of (ab.), H. J. 
Stewart, N. F. Crane, and J. E. Deitrick, _— 373. 
Digitalis on isolated heart, Action of (ab.), L. N. Katz, M. 
Mendlowitz, and H. A. Kaplan with assistance of K. 
Jochim and E. Lindner, April, 508. 


Enlargement, Diagnosis of cardiac (ab.), W. 
509. 


Drevon 


clinical recognition (ab.), 


“‘teeter- 


Frey, April, 


Effects of pentothal sodium on 


Essential hypertension, 
C. J. Betlach, 


electrocardiogram on patients with (ab.), 
Jan., 128. 

Goiter, Relief of anginoid pain following removal of intra- 
thoracic non-toxic nodular (ab.), J. Edeiken and E. Rose, 
Feb., 259. 

Heart at puberty, Size, variability, and correlation of (ab.), 
G. Marzocchi, Feb., 

Heart, Radiological examination of (ab.), L. E. Rothstadt, 
March, 373. 2 

Intrathoracic lesions, Density of central shadow in diagnosis 
of, L. G. Rigler, March, 31 6. 

Left auricular dilatation in auricular fibrillation, Significance 
of (ab.), M. L. Sussman and M. T. Woodruff, March, 373. 

Pulmonary artery: roentgenographic and roentgen kymo- 
graphic study, S. Brown, J. E. McCarthy, and A. Fine, 
Feb., 175. 

ey of heart, Cross-sectional, G. 
190. 

Radiologic signs and electrocardiographic changes in myo- 
cardial damage, Concurrence of (ab.), F. Barth, May, 631. 

Radiology in elucidation of hemoptysis, Value of (ab.), 
F. G. Wood, March, 378. 

Sarcoma in peri-myocardium, 
I. Berconsky, May, 631. 
Sy: a expansion of heart’s ventricles 
April, 508. 
HEART, Yblood supply 


X- pond ty a into genesis of current of venous blood and 


K. Mayer, March, 275. 
HEMANGIOMA See Tumors, angioma. 
HEMATEMESIS 


oxo Hematemesis and diaphragmatic hernia of (ab.), 
P. Carnot and A. Lafitte, March, 386. 
HEMOCLASTIC CRISIS 
Leukopenia, Therapy of x-ray (ab.), C. Carrié, 
HEMOPHILIA 
Joint changes in hemophilia, N. B. Newcomer, May, 573. 
HEMOPTYSIS 
Radiology in elucidation of hemoptysis, Value of (ab.), F. 
G. Wood, March, 378. 
HEMORRHAGE 
Gastroduodenal hemorrhage, Problem of (ab.), 
May, 636. 
Hemorrhagic disorders, Roentgen treatment of certain (ab.), 
L. H. Garland, March, 385. 
Radium therapy, Intra-uterine, of hemorrhagic metropa- 
thies (ab.), A. Pickhan, May, 641 
Uterine hemorrhage, Radiotherapy in non-malignant (ab.), 
B. Windeyer, May, 631 
HEMORRHOIDS 
Hemorrhoids and ano-rectal angiomas in infants (ab.), A. 
Bensaude and F. Bertillon, Jan., 123. 
HERNIA, diaphragmatic 
Diaphragmatic hernia (ab.), E. M. Jones, March, 373. 
Stomach, Hematemesis and diaphragmatic hernia of (ab.), 
P. Carnot and A. Lafitte, March, 386. 
esophageal! hiatus 
Esophageal hiatus hernia, with special reference 
diagnosis (ab.), D. Eisen, Feb., 257. 
hiatal 
Hiatal hernia (ab.), H. J. Moersch, March, 374. 
HIP JOINT 
Acute arthritis developing in hip joint presenting lesions of 
post- traumatic coxarthritis (ab.), Lamarque and Bétoul- 
iéres, March, 374. 
Hip joint in children, 
March, ¢ 
Sarcoma, Voluminous osteogenic, of left coxofemoral region 
(ab.), Carteret, Dillenseger, and P. Bertrand, May, 643. 
Traumatic dislocation of hip followed by Perthes’ disease 
(ab.), R. R. Goldenberg, March, 375. 


Danelius, Feb., 


Primary (ab.), P. Cossio and 


(ab.), A. C. Morelli, 


April, 515. 


A. M. Snell, 


to x-ray 


Deformities of (ab.), C. G. Teall, 
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HISTOLOGY 
Histological tumor variants and their influence upon radio- 
sensitivity, Some, I. A. B. Cathie, April, 425. 
Historadiogra aphy (ab.), P. Lamarque, April, 501. 


ate Sl S DISEASE. See Lymphogranuloma. 


uae dysfunctions and sterility, Roentgen treatment of: 
=, - 108 cases, S. Bruck and J. M. Fruchter, 


HOSPITALS 
Radiological department in general hospital, Discussion on 
planning and organization of (ab.), R. S. Paterson, J. S. 
Fulton, and R. J. Sankey, May, 639- 641. 
X- ray rentals in hospitals: analysis of current rental costs 
in hospitals and medical buildings, L. H. Garland, Jan., 


46. 
HYGROMA. See Bursa. 
HYPERTENSION. See Blood pressure, high. 
HYPOPHYSIS CEREBRI. See Pituitary Body. 
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Birth weight and size of thymus shadow in 2,000 new- born, 
Study of relations between (ab.), S. W. Donaldson, Jan., 
12 
Erysipelas with ultra-violet energy, Treatment of, M. E. 
Knapp, Feb., 195 (196). 
Hemorrhoids and ano-rectal angiomas in infants (ab.), A 
Bensaude and F. Bertillon, Jan., 123. 
Intussusception in infancy and ee (ab.), G,. BP: 
Grigsby and S. E. Kaplan, Jan., 4 
Lipoid pneumonia in infants and slilhaeie: R. S. Bromer and 
& Wolman, Jan., 1. 
Radiography of infants’ chests, Table for use in, H. Geiss- 
berger, Jan., 96. 
INFECTION 
Acute and chronic inflammatory conditions, Treatment of, 
by fractional doses of x-ray, H. A. Osgood, March, 311. 
Amebic infections of large bowel, Further consideration of 
roentgen-ray manifestations in, J. C. Bell, March, 332. 
Arthritis, New surgical procedure in acute infectious (ab.), 


H. E. Hipps, Feb., 248. 
Coccidioides infection (coccidioidomycosis). 11.—Primary 
type of infection (ab.), E. C. Dickson and M. A. Gifford, 


April, 509. 

Diseases of lungs in agricultural workers, Occupational (ab.), 
R. Fawcitt, April, 512 

Focal (dental) infection, Diagnosis of, especially by means 
of roentgenogram (ab.), W. Praeger, Feb., 255. 

Fungus infections, Radiation therapy of (ab.), D. Spangler, 
March, 375. 

ee 


Gas gangrene infections, 
April, 506. 

Gas gangrene, Radiological aspects of early and advanced 
(ab.), A. Grlli, April, 506. 

Gonococcal! infections, ew therapy in, W. 
C. L. Levenson, April, 454. 

—. Radiation -sotkonna of (ab.), H. G. Reineke, March, 
376 


Treatment of (ab.), Faust, 


Bierman and 


Liver abscess, Pyogenic (ab.), . Eliason, R. B. Brown, 
and D. P. Anderson, April, sii. 

Mastoiditis, Acute (ab.), J. G. Parsons, May, 635. 

Otitis media, acute, Evaluation of roentgen irradiation as 
adjunct in treatment of: preliminary report, A. H. Dowdy, 
C. A. Heatly, and W. W. Pierce, June, 661. 

Peritonitis, acute, and other infections, Roentgen treatment 
of, with mobile x-ray apparatus, J. F. Kelly and D. A. 
Dowell, June, 675. 

Petrous tip rae: report of three cases, Some obser- 
vations on (ab.), D. S. Wishart, Feb., 256. 

Pneumonias, Chronic (ab), J. G. Scadding, May, 637. 

Pulmonary suppuration, Non-putrid (ab.), M. L. Sussman, 
May, 633 

Pyelitis in girls, Late effects of acute (ab.), L. 
L. A. Gray, and H. G. Guild, April, 507. 

Roentgen therapy by method of Chaoul, E. P. Pendergrass, 

P. J. Hodes, and C. J. Garrahan, Feb., 142 (152). 

Sinus infections, Roentgen therapy of carefully selected, 

M. Hodges and L. O. Snead, June, 669. 


R. Wharton, 


yt onsillitis, ae therapy of chronic (ab.), P. Heb, 
March, 
INFLAMMATION 


Acute and chronic inflammatory conditions, Treatment of, 
by fractional doses of x-ray, H. A. Osgood, March, 311. 
Arthritis, New surgical procedure in acute infectious (ab.), 

H. E. Hipps, Feb., 248. 

Bronchial stenosis, Réle of inflammatory, in etiology of 
bronchiectasis (ab.), P. H. Holinger, June, ‘< 

Chauffard-Still’s disease, Treatment of (ab.), I 
tier, March, 385. 

Erysipelas with ultra-violet energy, 
Knapp., Feb., 195. 

Gastritis, Roentgenologic 
June, 726. 

Glossitis, Median rhomboid, J. F. Sammet, Feb., 215. : 

Metritis cured by roentgen irradiation of hypophysis, 
Case of hemorrhagic (ab.), J. Moro and Monmignaut, 
April, 507. 
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C. A. Heatly, and W. W. Pierce, June, 661. 
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*, LePenne- 
Treatment of, M. E. 


consideration of, M. Feldman, 

















INDEX TO 


of, with mobile x-ray apparatus, J. F. Kelly and D. A. 
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ditions (ab.), H. J. Ullmann, May, 631. 

Roentgen therapy for inflammatory conditions, Dosage and 
method, A. U. Desjardins, June, 6! 

Roentgen therapy of inflammatory conditions, Fundamen- 
tal principles of (ab.), W. von Weiser, Feb., 259. 

Roentgen treatment of inflammatory diseases (ab.), G. 
Clement, May, 632. 

Sialography in non- neoplastic diseases of parotid gland, 
— of, J. V. Blady and A. F. Hocker, Feb., 131 
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INTESTINES 
Calcified fecalith in appendix: report of case of acute sup- 
purative appendicitis perforated by calcified fecalith (ab.), 
H. J. Shelley, April, 502. 
Chronic intestinal amebiasis, Diagnosis of (ab.), M. Poirot, 


March, 376. 

Colitis, Right, sided (regional), ab., B. B. Crohn and A. A, 
Berg, Jan., 

Colon Ps Fundamentals in surgical treatment of 
(ab.), L. M. Larson, Feb., 254 


Colon, Insufflation of, as method of diagnosis in gastrocolic 

— following post-operative jejunal peptic ulcer (ab.), 
. Weigel, May, 637. 
Div erticulitis and or of colon, Prognosis of (ab.), 
W. Brown and D. Marcley, Feb., 254. 

Enteritis, Regional (ab.), ~ V. Prouty, March, 376. 

Intestinal obstruction (ab.), F. Christopher, Jan., at7. 

Intestinal obstruction, Acute (ab.), B. H. Nichols, Jan., 118. 

Intussusception in infancy and cre (ab.), G. P. 
Grigsby and S. E. Kaplan, Jan., 

Invagination of colon, Case of pd (ab.), B. S. 
gren, Feb., 254. 

Large bowel, Further consideration of roentgen-ray mani- 
festations in amebic infections of, J. C. Bell, March, 332. 

Primary tumors of duodenum and jejunum and lymphogranu- 
loma of duodenum (ab.), M. Cace, April, 519. 

Right quadrant, Problems presented by lesions of (ab.), O. C. 
Pickhardt and H. A. Rafsky, March, 376. 
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anemias, J.-C. Roux and J. Mialaret (ab.), Jan., 117. 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.), R. Charr and A. C. Cohen, Jan., 126. 

Volvulus of sigmoid megacolon, Roentgenological diagnosis 
of, with report of two cases, M. R. Hall (ab.), Jan., 117. 

tuberculosis 

Barium enemas to disclose latent intestinal tuberculosis in 
cases with pulmonary tuberculosis, Necessity of system- 
atic use of (ab.), M. Picard, Jan., 128. 

INTUSSUSCEPTION 

a, 7 infancy and \ (ab.), G. P. 
Grigsby and S Kaplan, Jan., 117. 

Invagination of phy Case of ro (ab.), B. S. Holm- 
gren, Feb., 254. 

Invagination of pylorus into duodenum, 
(ab.), L. Galifi, Feb., 255. 
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Acute iodism following intravenous petegnats 
Lamarque, Guibal, and Bétouli¢res, April, / 

Tetraiodide, Error of technic in perce ecto ah ‘of, with in- 
tolerance and prolonged visibility of gall bladder (ab.), 
Nemours-Auguste, April, 505. 
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Unusual case of 


(ab.), 


JAW 

Cystic enlargement of mandible in 
(ab.), Castay, April, 502 

Lower jaw of Senegalese, 
(ab.), Castay, Feb., 249. 

JOINTS 

Adipose tissue, Roentgen diagnostic importance of, J. Silber- 
mann, Jan., 77 (80). 

Air injection of joints, 
Feb., 260. 

Changes in hemophilia, Joint, N. B. Newcomer, May, 573. 

Normal first metatarso-phalangeal joint due to changes in 
direction of central ray, Variations in x-ray appearance of 
(ab.), B. S. Holmgren, April, 505. 

Radiographic visualization of ‘‘true joint fissure,’’ Condi- 
tions responsible for (ab.), W. Magnusson, Feb., 260. 

Syphilis of bones and joints (ab.), F. A. Jostes and M. B. 
Roche, May, 645. 

tuberculosis in 

Bone tuberculosis, Unusual manifestations of, B. P. Wid- 

mann, H. W. Ostrum, and R. F. Miller, April, 434 (435). 


Senegalese, Diffuse 


Puffy and cystic appearance of 


Technic of (ab.), R. Meyer-Wildisen, 


KELOIDS 
Roentgen therapy by method of Chaoul, E. P. Pendergrass, 
P. J. Hodes, and C. J. Garrahan, Feb., 142 (150). 
KIDNEYS 
Adipose tissue, Roentgen diagnostic importance of, J. Silber- 
mann, Jan., 77 (85). 
Agenesia of kidney, Retroperitoneal cyst with, 
blum and J. A. Ritter, April, 416. 
Carcinoma, — study of 95 cases with follow-up notes 
on 36 (ab.), T. R. Fetter, April, 509 
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N. F. Ockerblad and H. E. 
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Diagnostic problems in surgical kidney disease (ab.), M. 
Muschat, April, 510. 

Embryoma of kidney (Wilms’ Ladd, 
April, 510. 

Heminephrectomy in disease of double kidney (ab.), E. 
Beer and W. H. Mencher, April, 509. 

Kidneys, stunted growth, rickets, and disturbed cystine 
metabolism, Syndrome consisting of affections of (ab.), 
G. O. E. Lignac, March, 376. 

Nephrolithiasis, Late results in conservative management of 
(ab.), J. T. Priestley and W. F. Braasch, March, 377. 

Papilloma of kidney pelvis, Roentgenologic demonstration 
of (ab.), H. Keilhack, March, 377. 

Perirenal fibrosarcoma (ab.), H. H. Howard and H. I. Suby, 
March, 377. 

Perirenal insufflation (ab.), W. H. Mencher, Jan., 121. 

Pyelitis in girls, Late effects of acute (ab.), L. R. Wharton, 

A. Gray, and H. G. Guild, April, 507. 

Renal tuberculosis, Has excretory urography replaced retro- 
grade pyelography in diagnosis of? (ab.), J. L. Emmett 
and W. F. Braasch, ‘<“": _ 128. 

Tuberculosis, Renal (ab.), C D. Donahue, May, 646. 
Tumors, Renal (ab.), J. C. McClelland and J. R. F. Mills, 
March, 389. 
Tumors, Renal: 
March, 388. 
Ureteric calculus, Radiological aspect of treatment of (ab.), 

D. G. Maitland, March, 368 

U — calculus, Brief review of ag eee cases of 

(ab.), H. P. Winsbury-White, Feb., 
KNEE JOINT 

Joint space at knee, Roentgen image of (ab.), R. Lohr and W. 

Hellpap, April, 511. 
KYMOGRAPHY 

Heart's ventricles, Systolic expansion of (ab.), 
April, 508 

Normal colon, Roentgen kymography of: defecation in man 
(ab.), R. A. Rendich and L. A. Harrington, March, 371 

Pulmonary —d roentgenographic and roentgen kymo- 
graphic study, . Brown, J. E. McCarthy, and A. Fine, 
Feb., 175. 

Roentgen kymographic studies of aneurysms and medias- 
tinal tumors (ab.), W. G. Scott and S. Moore, March, 377. 


tumor), ab., W. E. 


review of 130 cases (ab.), H. A. Soloway, 


A. C. Morelli, 


LARYNX 
Carcinoma in pharynx and larynx, Treatment of, and re- 
sults (ab.), L. Colledge, March, 370. 
Carcinoma of larynx and hypopharynx, Results of roentgen 
and radium therapy in (ab.), R. Miiller, April, 503. 
Laryngocele (ab.), W. L. Simpson, May, 632. 
Physiology and pathology of larynx, New applications of 
planigraphy to (ab.), Canuyt, Gunsett, and Greiner, May, 
637. 
Radiography of larynx, anterior view, and technic (ab), R. 
Ledoux-Lebard, J. Garcia-Calderon, and A. Djian, May, 
632. 
Tumors of larynx (ab.), F. A. Figi, May, 632. 
LEUKEMIA 
Chronic leukemia: study of incidence and — influenc- 
ing duration of life (ab.), B. S. Leavell, Jan., 
Pregnancy in case of lymphatic leukemia, el treat- 
ment of leukemia, with report of, E. K. Harrison and R. 
. Reeves, March, 284. 
LEUKOPENIA. See Hemoclastic crisis. 
LIPIODOL 
Lipiodol in treatment of persistent fecal fistula after appen- 
dectomy (ab.), S. N. Mendelsohn and L. H. Schriver, 
April, 501. 
Sialography in non-neoplastic diseases of parotid gland, 
Application of, J. V. Blady and A. F. Hocker, Feb., 131 
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Cancer, Radium treatment of lip, at Radiological Clinic, 
Lund, Sweden, Review of 20 years’ (ab.), A. Bergendal, 
Jan., 123. 
Carcinoma of skin and lip, Early results of near distance 
radiation in (ab.), A. Hrabovszky, Feb., 254. 
Carcinoma of skin and lip, Radium therapy of (ab.), J. 
K6rbler, March, 383. 
Roentgen therapy by method of Chaoul, E. P. 
P. J. Hodes, and C. J. Garrahan, Feb., 142 (1: 
LIVER 


Pendergrass, 
3) 


Polycythemia vera, Hepatic complications in (ab.), A. R. 
Sohval, April, 511. 

Pyogenic liver abscess (ab.), E. L. Eliason, R. B. Brown, 
and D. P. Anderson, April, 511 

LUNGS 

Abscesses, Diagnosis of extrapleural (ab.), G. Skarby, May, 
633. 

Abscess due to esophageal overflow, Lung (ab.), D. A. Samp- 
son, May, 634. 


Abscess of lung, Acute aerobic (non- putrid) (ab.), H. Neu- 
hoff and A. S. W. Touroff, April, 

Acetylene gas, eee changes in lungs caused by 
(ab.), A. Renander, Jan., ) 

Anatomical structure of “oh New conception of: pulmon- 
ary zones: clinical and radiological application (ab.), 
Pierret, P. Coulouma, A. Breton, and L. Devos, Jan., 119 

Artificial pneumothorax in children (ab.), P. F. Fitzpatrick, 
April, 513. 

aie (ab), 


512. 


J. V. Sparkes, June, 747. 








764 


LUNGS—Continued 

Atelectases of lungs and their sequences, Acute and chronic 
(ab.), R. Pohl, March, 379. 

““Azotemic lung’: radiographic study (ab.), 
May, 634. 

Bronchographic observation of re-expanded lungs following 
artificial pneumothorax, G. Zorzoli, May, 638. 

Bronchopneumonia, Delayed resolution in (ab. ), F. N. Cole, 
March, 382. 

Bronchoscopy and esophagoscopy of importance in general 
practice, Phases of (ab.), V. J. Schwartz, Feb., 250. 

Calcifications within von ty Significance of (ab.), D. A. 
Rhinehart, March, 380. 

Carcinoma, Bronchogenic: study of em autopsied cases, 

. E. Howes and S. G. Schenck, Jan., 

Carcinoma from pathologic and Bo points of view, 
Primary bronchogenic (ab.), W. L. Mattick and E. M. 
Burke, Feb., 252. 

Carcinoma of lung, Primary (ab.), M. O. Klotz, Feb., 252. 

Carcinoma of lung, Roentgenographic images in primary, 
L. A. Hochberg, June, 713. 

Childhood tuberculosis, Certain significant aspects of (ab.), 
R. M. Tyson, Jan., 127. 


C. Roubier, 


Cysts, Congenital lung: air expansile types (ab.), W. W. 
Anderson, May, 634. 
Diseases of lungs in agricultural workers, Occupational 


(ab.), R. Fawcitt, April, 512. 

Division of lung segments in right upper lobe (ab.), E. Behr 
and E. Huizinga, May, 635. 

Dusts from lungs, Roentgenologic studies of excretion of 
(ab.), A. E. Barclay, K. J. Franklin, and R. G. Macbeth, 
March, 384. 

Embolism, Roentgen diagnosis of lung (ab.), N. 
mark, May, 634. 

Emphysema, Spontaneous mediastinal, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M. C. Sosman, Jan., 19. 

Encapsulated left diaphragmatic pleurisy, Roentgen image 
of (ab.), H. Morr, March, 379. 

Intrathoracic lesions, Density of central shadow in diagnosis 
of, L. G. Rigler, March, 316. 

Lipoid pneumonia in infants and children, R. S. Bromer and 
I. J. Wolman, Jan., 1 

Lobaf pneumonia, Resolving, in adults simulating tubercu- 
losis in roentgenogram (ab.), S. Cohen, March, 382. 

Lobar pneumonia, Roentgen therapy of (ab.), E. V. Powell, 
March, 382. 

Massive atelectasis following cyclopropane anesthesia: 
report of cases and theory of cause and prevention (ab.), 
O. R. Jones and G. E. Burford, March, 378. 

Osteo-arthropathy, pulmonary, Carcinoma of thymus, with 
marked, E. R. Miller, June, 651. 

Pneumonias, Chronic (ab.), J. G. Scadding, May, 637. 
Pneumothorax, Contralateral spontaneous, complicating 
artificial pneumothorax (ab.), J. B. Andosca, April, 513. 

Pneumothorax, Diagnostic, S. Schnur, Feb., 198. 


Wester- 


Pneumothorax, monolateral therapeutic, Regression of 
contralateral tuberculous lesions after (ab.), V. de Luca, 
May, 638. 


Primary cancer of lung (ab.), D. S. King, April, 511. 

Primary carcinoma of lung: clinical study of 160 cases in 
five years (ab.), A. Arkin, March, 379. 

Primary neoplasms of lung, Radiation therapy in (ab.), 
R. E. Myers, March, 379. 

Pulmonary artery: roentgenographic and roentgen kymo- 
graphic study, S. Brown, J. E. McCarthy, and A. Fine, 
Feb., 175. 

Pulmonary asbestosis. IV.—Asbestos body and / similar 
objects in lung (ab.), K. M. Lynch, March, 380. 

Pulmonary cyst with formation of separated peripheral 
shadows, Rapid evolution of (ab.), Brun, J. De Beaujeu, 
and Bége, April, 512. 

Pulmonary cysts and emphysematous bull#, Pathological 
physiology of (ab.), N. L. Kaltreider and W. W. Fray, 
May, 633. 

Pulmonary [valve] in gg ig Relative insufficiency of 
(ab.), N. Cavarozzi, Jan., 119 

Pulmonary pneumocyst: me of enormous solitary cyst 
in healthy adult female (ab.), G. Cheney and L. H. Gar- 
land, March, 378. 

Pulmonary stratigraphy, Practical (ab.), C. Gaillard, June, 


Pulmonary tuberculosis, Spontaneous cure of some forms of 
(ab.), O. Maestri, April, 519. 

Radiographic studies of excretion of dusts from lungs (ab.), 
~ E. Barclay, K. J. Franklin, and R. G. Macbeth, May, 
635. 

Radiography, Diagnostic value of pulmonary, in primary 
tuberculous angina: insufficiency of radioscopy (ab.), L. 
Weigel, May, 633. 

Radiological disappearance of cavities immediately following 
phrenico-exeresis and their re-appearance after variable 
lapse of time (ab.), V. Basunti, April, 518. 

Radiology in elucidation of hemoptysis, Vaiue of (ab.), F. G. 
Wood, March, 378. 

Respiratory efficiency, Tests of, and their correlation with 
radiological appearances in lungs (ab.), E. M. Killick, 
April, 511 

Roentgenography of pulmonary tuberculosis (ab.), H. E. 

Potter, April, 518 
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Silicosis and carcinoma of lung, Association of (ab.), 
Klotz, May, 634. 

Silicosis, Factors which determine diagnosis of (ab.), C. L. 
Sutherland, May, 643. 

Silicosis in grinders (ab.), J. L. A. Grout, April, 516. 

Silicosis in pottery industry (ab.), J. F. Bromley, April, 516, 


M. O, 


Silicosis in pottery workers (ab.), Rs 
516 

Silicosis, Study of (ab.), P. B. Matz, March, 384. 

Spontaneous rib fracture among tuberculous, Radiological 
study of (ab.), C. Sabbione, Jan., 

Stratigraphy of lungs and bones (ab. . Delaborde, June, 746, 

Suppuration, Non-putrid pulmonary (ab.), M. L. Sussman, 
May, 633. 

Thoracic diagnosis, 
Howes, May, 556. 

Tuberculosis, Diagnosis and management of latent, sus- 
pected, and early clinical (ab.), H. W. Hetherington, 
April, 518. 

Tuberculosis, Direct roentgen therapy through small fields 
of pulmonary (ab.), G. Faldella, April, 518 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.), R. Charr and A. C. Cohen, Jan., 126. 

Tuberculous bronchogenic dissemination, Necessity for 
repeated roentgen investigation in late manifes Stations of 
(ab.), H. Bartsch and S. Zollner, March, 379. 

Tuberculous pneumonia (ab.), J. W. Strayer, March, 382. 

Tumor simulating subacromial bursitis, Superior pulmonary 
sulcus (ab.), L. Nathanson, L. A. Hochberg, and R. Peri- 
man, March, 388. 

Typhoid empyema: report of case operated — and cured 
(ab.), A. C. Neto and J. Finocchiaro, Jan., 

Uleerations of lung and pulmonary Sa , 
(ab.), B. Faccini, May, 634. 

Unilateral pneumothorax, Effect of, on pre-existing tuber- 
culous lesions in opposite lung (study of 200 cases), ab., U. 
de Michelis and E. Conte, April, 513. 

LYMPH 

X-ray inquiry into genesis of current of venous blood and 

lymph, K. Mayer, March, 275. 
LYMPH NODES 

Cervical lymph nodes in intra-oral carcinoma: 

irradiation? (ab.), J. J. Duffy, March, 370. 
LYMPHATIC SYSTEM 

Lymphatics (ed.), April, 491. 

Roentgen treatment of leukemia, with report of ny 
in case of lymphatic leukemia, E. K. Harrison and R. 
Reeves, March, 284. 

LYMPHOBLASTOMA. See Lymphogranuloma. 
LYMPHOGRANULOMA 

Duodenum, Primary tumors of duodenum and jejunum and 
lymphogranuloma of (ab.), M. Cace, April, 519. 

— disease of bones (ab.), H. S. Lieberman, March, 

67. 

Irradiation of cutaneous manifestations of lymphoblastoma 
(ab.), R. G. Pett, April, 520. 

Malignant granulomas, Treatment of, 
(ab.), R. Gilbert, May, 648. 

Malignant granulomatosis, 
sion in course of (ab.), J. Froment, P. 
Masson, Jan., 125. 


- & Harper, April, 


Planigraphy—application to, W. E. 


surgery or 


by radiotherapy 


Radiculomedullary compres- 
Croizat, and R. 


MASTOIDITIS 
Acute mastoiditis (ab.), J. G. Parsons, May, 635. 
MAXILLARY SINUS. See Antrum. 
MEDALIST 
Belot, J., Presentation of medal to, in Paris, Feb., 239. 
MEDIASTINUM 
Spontaneous mediastinal emphysema, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M. C. Sosman, Jan., 19 
MEDICINE 
Who shall practise medicine? M. F. Cahal, May, 611. 
X-ray in general practice, Value of (ab.), C. G. Sutherland, 
May, 646. 
MELANIN, pigmentation 
Melanosis coli (ab.), L. A. Buie, May, 642. 
MELANOMA. Sce Tumors, melanoma. 
MELANOSIS. See Melanin, pigmentation. 
MENINGES, tumors 
Meningiomas, Anterior basal (ab.), W. R. Henderson, Jan., 


Meningiomas: from roentgenological viewpoint (ab.), C. W. 
Schwartz, March, 389. 
MENISCUS. See Semilunar cartilage. 
MENSTRUATION 
Menstrual dysfunctions and sterility, Roentgen treatment 
of: analysis of 108 cases, S. Bruck and J. M. Fruchter, 
April, 446. 
Ovarian irradiation, 
Jacox, May, 538. 
MESOTHORIUM 
Experimental production of sarcoma with radium and meso- 
thorium (ab.), E. Uehlinger and O. Schiirch, March, 383. 
METRORRHAGIA. Sce Uterus, hemorrhage. 
MIKULICZ’ DISEASE 
Sialography in non-neoplastic diseases of parotid gland, 
Application of, J. V. Blady and A. F. Hocker, Feb., 131 
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Recovery following human, H. W. 

















MILK, vitamin content 
_ Effect of ultra-violet Lio 4 on vitamin C content of 
b.), H. Schroeder, Jan., 
MOUTH 
Intra-oral carcinoma, Cervical lymph nodes in: 
irradiation? (ab.), ig J. Duffy, March, 370. 
eiomyoma of oral cavity (ab.), A. P. Stout, March, 387. 
MUCOUS MEMBRANE 
Ulcers of mucous membranes, Aloe vera in treatment of 
radiation, F. B. Mandeville, May, 598. 
MULTIPLICITY 
Carcinoma and venous thrombosis: frequency of association 
of carcinoma in body or tail of pancreas with multiple 
venous thrombosis (ab.), E. E. Sproul, June, 752. 
Multiple heteromorphologic malignant tumors of uterus, 
H. W. Jacox, G. Major, and M. R. Baker, Jan., 51. 
Primary malignant lesions, Occurrence of two or more, J. J. 
Collins, April, 462. 
MYOSARCOMA. See Sarcoma, myosarcoma,. 


surgery or 


NECK 
Carotid sinus petrome. Use of roentgen therapy in, C. A. 
Min 29 enson, Feb., 209. 
ystic hygroma of neck (ab.), B. L. Fleming, Jan., 129. 
NERVOUS $ SYSTEM 
Carotid sinus syndrome, Use of roentgen therapy in, C. A. 
Stevenson, Feb., 209. 
NITROGEN 
X-rays, high voltage, 
electric absorption of (ab.), 
Loughridge, May, 637. 
NOSE 
Broken noses, One hundred (ab.), J. W. Gerrie, March, 380. 


in nitrogen, Scattering and photo- 
H. C. Trueblood and D. H. 


OBELIA 
Radiosensitivity and recurrent growth in Obelia, P. 
shaw, April, 466. 
OBITUARY 
Béclére, Dr. Antoine, April, 493. 
Béclére, Antoine (1856-— Tk A. U. Desjardins, May, 622. 
Childs, Samuel Beresford, J. S. Bouslog, Feb., 239. 
Cleghorn, Charles G., Aprii, 495 >. 
Jaches, Leopold, Marcy L. Sussman, April, 493. 
Jackson, Byron H., June, 744. 
Phillips, Clyde C., April, 493. 
Schmitz, Henry, May, 625. 
Schmitz, Henry, Edward L. Jenkinson, June, 743. 
Wilkinson, Boyd E., May, 625. 
ODONTOID. See Atlas and axis. 
OILS, liver oils 
Radiodermatitis and active ulceration, Several cases of, 
treated and cured by halibut liver ointment (ab.), Belot, 
Nahan, and Marquis, April, 514. 
OPTIC CANAL 
eee “ Baa canal, Simple procedure for (ab.), A. 
Feb., 
ORTHOPE ICS 
Pain in ro’ back, Orthopedic aspects of (ab.), L. W. Breck, 
Feb., 
os CALCIS.. 
OSTEITIS 
— fre simulating malignant disease (ab.), A. H. 
W. H. al and W. W. Eldridge, April, 517. 
osTEITIS ‘DEFORMA NS 
Paget’s disease with diffuse involvement of small bones of 
extremities, Generalized form of (ab.), P. Harvier, J. 
Mallarmé, and G. Ledoux-Lebard, Feb., 250 
OSTEO-ARTHRITIS 
— osteo-arthritis due to Brucella melitensis (ab.), H. 
uclos, April, 517 
OSTEO. ARTHROPATHY 
n, osteo- pag omg roe of thymus, with 
rked, E. R. Miller, June, 6. 
OSTEOCHONDRITIS deformans juvenilis 
Tibia vara, Adolescent, J. A. Siegling and J. B. Gillespie, 
April, 483. 
Traumatic dislocation of hip followed by Perthes’ disease 
(ab.), R. R. Goldenberg, March, 375. 
eacen ees IMPERFECTA, See Bones, fragility. 
OMA, See under Tumors. 
OSTEOMPELIIS 
Spine, Acute infective osteomyelitis of (ab.), P. 
Jan., 124. 
OSTEOPERIOSTITIS 
Almost total osteoperiostitis associated with hypertrophy of 
palpebral tarsi, skin of face and extremities, Radiologic 
aspects of: new syndrome (ab.), J. N. Roy and A. Jutras, 
April, 502. 
—_ New surgical procedure in acute infectious (ab.), 
Hipps, Feb., 248. 
OTITIS MEDI 
Acute otitis media, Evaluation of roentgen irradiation as 
adjunct in treatment of: preliminary report, A. H 
Dowdy, C. A. Heatly, and W. W. Pierce, June, 661. 
Septic nde ag 8 —— media, Management of (ab.), J. H. 
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and results of treatment of (ab.), L. Eloy, Feb., 253. 
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OVARY 
~~ Ovarian irradiation, Recovery following, 
May 
OXYCEPHALY. 
OXYGE 


H. W. 
53 
See Acrocephaly. 


as of respiratory efficiency and their correlation with 
radiological appearances in lungs (ab.), E. M. Killick, 
April, 511. 


PAGET’S DISEASE 
of bones. See Osteitis deformans. 
PALATE 
Tumors of hard palate, Mixed (ab.), F. T. Hill, March, 389. 
PANCREAS 

Carcinoma and venous thrombosis: frequency of associa- 
tion of carcinoma in body or tail of pancreas with multiple 
venous thrombosis (ab.), E. E. Sproul, June, 752. 

Enlargement of pancreas, Characteristic duodenal deformity 
in cases of different kinds of peri-vaterial (ab.), N. Frost- 
berg, March, 381. 

Roentgen diagnosis of diseases of pancreas (ab.), R. Pohl, 
March, 381. 

PAPILLOMA. See Tumors, papilloma. 
PARALYSIS, spinal 

Paraplegia from erosion of vertebral column by large tho- 

racic peceryem, M. J. Hubeny and P. J. Delano, Feb., 171. 
PARAPLEGIA, See Paralysis, spinal. 
PAROTID GLAND 

Radiography of parotid duct, L. W. Paul, May, 609. 

Sialography in non-neoplastic diseases of parotid gland, 
Application of, J. V. Blady and A. F. Hocker, Feb., 131 

PAROTITIS 

Parotid gland, Application of sialography in non-neoplastic 

Givcaree a J. V. Blady and A. F. Hocker, Feb., 131. 
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Goaasdee, Practical employment of radiographic diagnosis 
in (ab.), P. Brault and A. Tizon, April, 508. 

Roentgenographic pelvimetry and fetalometry: elimination 
of errors due to movements between x-ray exposures, 
W. W. Fray and W. T. Pommerenke, March, 261. 

Roentgen-ray pelvimetry (ab.), C. T. Hayden, Jan., 120. 

X-ray pelvimetry (ab.), A. Orley, Jan., 120 

PEPTIC ULCER 

Double ulcer of stomach: 
V. Paschetta, May, 636. 

Esophagus, Peptic ulcer of (ab.), F. Norgaard, May, 636. 

Gastroduodenal hemorrhage, Problem of (ab.), A. M. Snell, 
May, 636. 

Internal medical treatment of gastric and duodenal ulcers, 
Limitations of (ab.), H. Miiller, March, 381. 

Jejunal peptic ulcer, Insufflation of colon as method of 
diagnosis in gastrocolic fistula following post-operative 
(ab.), L. Weigel, May, 637. 

Multiple ulcers of stomach and oe (ab.), 
M. Girard, and Z. Khayat, Jan., ; 

Peptic ulcer based on necropsy cle Study of (ab.), S. A. 
Portis and R. H. Jaffé, Jan., 120. 

Peptic ulcer of esophagus (ab. ), J. Terracol, P. Lamarque, 
and P. Bétouliéres, Jan., 121. 

Peptic ulcer treated by posterior pituitary extract (ab.), 
M. H. Metz and R. W. Lackey, Jan., 120. 

Perforated peptic ulcer, Late results of surgical treatment in 
(ab.), J. V. Cable, March, 381. 

Radiologic characteristics of so-called 
cer’ (ab.), D. S. Bartstra, May, 636. 

PERITONITIS 

Acute peritonitis and other infections, Roentgen treatment 

ot with mobile x-ray apparatus, J. F. Kelly and D. A. 
Dowell, June, 675. 
PERTHES’ DISEASE 

Tibia vara, Adolescent, J. A. Siegling and J. B. Gillespie, 

April, 483. See also Osteochondritis deformans juvenilis. 
PHARYNX 

Carcinoma in pharynx and larynx, Treatment of, and re- 
sults (ab.), L. Colledge, March, 370. 

Carcinoma of hypopharynx, Results of radiation therapy in 
(ab.), E. Bandhauer, Feb., 252. 

Carcinoma of larynx and hypopharynx, Results of roentgen 
and radium therapy in (ab.), R. Miiller, April, 503. 

PHRENICO-EXERESIS 

Radiological disappearance of cavities immediately follow- 
ing phrenico-exeresis and their re-appearance after vari- 
able lapse of time (ab.), V. Basunti, April, 518. 

PHYSICAL THERAPY 

Fever therapy in gonococcal infections, 
C. L. Levenson, April, 454. 

Roentgen radiation from tube actuated by Van de Graaf 
generator, Physical measurements on, J. C. Hudson, May, 
530. 

PITRESSIN 
Radiography after injection of pitressin, Several cases of: 


experimental proofs (ab.), P. C. Smyrniotis, Jan., 122. 


PITUITARY BODY 
Hypophysis, Case of hemorrhagic metritis cured by roent- 
gen irradiation of (ab.), J. Moro and Monmignaut, April 
507. 
preparations 
Peptic ulcer treated by posterior pituitary extract (ab.), 
M. H. Metz and R. W. Lackey, Jan., 120. 


radiographs and specimen (ab.), 


P. Savy, 


“large duodenal ul- 


W. Bierman and 
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PITUITARY BODY, preparations—Contiinued 
Pituitrin on evacuation of stomach, Influence of (ab.), R. 
I. Levina, Jan., 126. 
Posterior pituitary extract. 
(ab.), M. H. Metz, Jan., 125. 
roentgenography 
x4 Ae of sella turcica in sagittal positions, 
P. L. Farifias, April, 411. 
PLACENTA PREVIA 


Gastric lesion produced by 


Diagnosis of placenta previa, Roentgenologic: indirect 
placentography (ab.), W. H. Ude, J. A. Urner, and F. O. 
Robbins, June, 749. 

PLANIGRAPHY 


Computation of dimensions in planigraphy with mathe- 
matical instruments, D. H. Drummond and W. W. 
Schmela, May, 550. 

Image formation, Fundamental property 
(ab.), R. H. De Waard, May, 637. 

Larynx, New applications of planigraphy to physiology and 
pathology of (ab.), Canuyt, Gunsett, and Greiner, May, 
637. 

Thoracic diagnosis, 
Howes, May, 556. 

PLEURISY 

Encapsulated left diaphragmatic pleurisy, 


of planigraphic 


Planigraphy—application to, W. E. 


Roentgen image 


of (ab.), H. Morr, March, 379. 
PNEUMOCONIOSIS 
Pulmonary asbestosis. IV.—Asbestos body and similar 


objects in lung (ab.), K. M. Lynch, March, 380. 

Tuberculosis of intestines in tuberculous anthracosilicosis 
(ab.), R. Charr and A. C. Cohen, Jan., 126. 

PNEUMONIA . 

Bronchopneumonia, 
Cole, March, 382. 

Chronic pneumonias (ab.), J. G. Scadding, May, 637. 

Intrathoracic lesions, Density of central shadow in diagnosis 
of, L. G. Rigler, March, 316 (318). 

Lipoid pneumonia in infants and children, R. S. Bromer and 
I. J. Wolman, Jan., 1. 

Lobar pneumonia, Resolving, in adults simulating tubereu- 
losis in roentgenogram (ab.), S. Cohen, Te 

Lobar pneumonia, Roentgen therapy of (ab.), E. V. ” Powell, 
March, 382. 

Roentgen treatment of acute peritonitis and other infections 
with mobile x-ray apparatus, J. F. Kellyand D.A. Dowell, 
June, 675. 

Tuberculous pneumonia (ab 

PNEUMONITIS 

Thoracic diagnosis, Planigraphy—its application to, W. E. 

Howes, May, 556 (565). 
PNEUMOTHORAX 

Artificial pneumothorax, Bronchographic observation of re- 
expanded lungs following (ab.), G. Zorzoli, May, 638. 

Artificial pneumothorax in children (ab.), P. F. Fitzpatrick, 
April, 513. 

Carcinoma of thymus, with marked pulmonary 
arthropathy, E. R. Miller, June, 651 (655). 

Contralateral spontaneous pneumothorax complicating ar- 
tificial pneumothorax (ab.), J. B. Andosca, April, 513. 

Diagnostic pneumothorax, S. Schnur, Feb., 198 

Emphysema, Spontaneous mediastinal, with report of case 
associated with spontaneous pneumothorax, J. B. Morey 
and M. C. Sosman, Jan., 19. 

Monolateral therapeutic pneumothorax, Regression of con- 
tralateral tuberculous lesions after (ab.), V. de Luca, May, 


Delayed resolution in (ab.), F. N. 


), J. W. Strayer, March, 382. 


osteo- 


638 
Thoracic diagnosis, Planigraphy—its application to, W. E. 
Howes, May, 556 (561). 


Unilateral pneumothorax, Effect of, on pre-existing tubercu- 
lous lesions in oposite lung (study of 200 cases), ab., U. de 
Michelis and E. Conte, April, 513 

POISON and POISONING 

Radium poisoning and tolerance dose of radium, Researches 

in problem of, B. Rajewsky, Jan., 57 
POLYCYTHEMIA 

Course of polycythemia (ab.), 
sen, April, 502 

Hepatic a in polycythemia vera (ab.), A. R. 
Sohval, April, £ 

PREGNANCY 

Diagnosis of pregnancy, 
roentgenogram in, M. J. Hubeny and P. J. Delano, 
546 

Metrorrhagia cured by radiotherapy 
(ab.), Dano and Lainé, April, 507 

Obstetrics, Practical employment of radiographic diagno 
sisin (ab.), P. Brault and A. Tizon, April, 508 

Pregnancy in case of lymphatic leukemia, Roentgen treat- 
om of leukemia, with report of, KE. K. Harrison and 

J. Reeves, March, 284 
PROSTATE 

Carcinoma of prostate, Metastases from occult (ab.), O. S 
Culp, April, 513 

Opacity in prostate, Case of large (ab.), F 
Viallet, and R. Marchioni, April, 513 

Sarcoma of prostate and adjacent retrovesical structures 
(ab.), E. Hess, April, 513 

PROSTIGMIN 
Abdominal roentgenography, Use of prostigmin as prepara- 
tion for (ab.), M. J. Farrell, Jan., 123 


N. Rosenthal and F. A. Bas- 


Plea for more frequent use of lateral 
May, 


subsequent pregnancy 


Bernasconi, C. 











RADIOLOGY 


PRURITUS ANI 
a ee therapy by method of Chaoul, E. P. 


Fendergrass, 
J. Hodes, and C. J. Garrahan, Feb., 142 (15 
PYELITIS 
nee “Py elitis in girls, Late effects of (ab.) 
. Gray, and H. G. Guild, April, 507. 
PYELOGRAPHY 
Diagnostic problems in surgical kidney disease (ab.), M 
Muschat, April, 510. : 
Embryoma of kidney (Wilms’ tumor), ab., W. E 
April, 510. 
Intravenous pyelography, Acute iodism following (ab. ), 
Lamarque, Guibal, and Bétouliéres, April, 504. 
Radiological aspect of treatment of ureteric calculus (ab.), 
D. G. Maitland, March, 368. 
Renal carcinoma: study of 95 cases with follow-up notes on 
36 (ab.), T. R. Fetter, April, 509. 
Renal tuberculosis, Has excretory urography ig oe retro- 
ary pyelography in diagnosis of? (ab), J. L. Emmett and 
W. F. Braasch, Jan., 128. 
U Bad Two cases of cystic dilatation of lower thirds of left 
(ab.), E. Herskowits, April, 507. 
PYLORUS 
Cancer, Two cases of gastric: difficulty of radio-diagnosis of 
lesions of pyloric antrum (ab.), P. Vasselle, March, 369. 
Invagination of pylorus into duodenum, Unusual case of 


» L. R. Wharton, 


Ladd, 


(ab.), L. Galifi, Feb., 255. 
RADIATION 

Cerenkov radiation (ab.), G. B. Collins and V. G. Reiling, 
May, 637. 

Efficiency curves in quantitative radiobiology, W. H. Love, 
June, 708. 

Fibromas, Involution of uterine cavity after irradiation of 
(ab.), Guilbert, Tortat, Frain, and ke Guern, May, 649. 


Some experimental studies of action of short 
. Fischel, Feb., 258. 
Mitra, March, 


Fractures, 
waves on process of healing of (ab.), E 

Gynecology, Radiation therapy in (ab.), S. 
384. 


Heterogeneous beam of roentgen rays, Spectral distribution 
of (ab.), G. Grossmann, Jan., 122. 

High voltage x-rays in nitrogen, Scattering and photo-elec- 
tric absorption of (ab.), H. C. Trueblood and D. H. 
Loughridge, May, 637. 

Inflammatory conditions, Radiation therapy in acute and 
chronic (ab.), H. J. Ulimann, May, 631. 

Intra-oral carcinoma, Cervical lymph nodes in: 
irradiation? (ab.), J. J. Duffy, March, 370. 

Mutual interest to general —a and radiologist 
Points of (ab.), W. A. Jones, Jan., 122. 

Potential in —. therapy, Problem of (ab.), I 
J. Graf, Jan., 122. 

Radiation quality — and depth, Relation between, A 
Mutscheller, Jan., 

Radiobiological peor with pupz of Drosophila (ab.) 
A. Liechti, W. Minder, and J. H. Miiller, April, 502. 

Sarcomas, Results of radiation therapy in (ab.), O. Walther 
May, 642. 

Tumor variants and their influence upon radiosensitivity 
Some histological, I. A. B. Cathie, April, 425. 

burns and injuries 

Aloe vera in treatment of ene. "as of mucous mem 
branes, F. B. Mandeville, May, 

effects 

Biologic effect of roentgen rays (ab.), J. A. Crowther, Feb 
249. 


surgery or 


Graf and 


Radiosensitivity and cell division (ab.), W. Luther, Feb. 
249. 
mitogenetic 
Mitogenetic radiation, 
April, 404. 
therapy 
Adamantinoma of tibia (ab.), 
March, 389 
a ay ag of breast, — of radiation in treatment of, 
G. Allen, Jan., 63. 
Co- ‘relation of physical and clinical 
therapy, W. H. Meyer, Jan., 23. 
Lip cancer at Radiological Clinic, Lund, Sweden, Review of 
20 years’ radium treatment of (ab.), A. Bergendal, Jan., 
123 


Present status of, A. Hollaender, 


B. Wolfort and D. Sloane, 


data in radiation 


Tumors of hard palate, Mixed (ab.), F. T. Hill, March, 389. 
Uterus, Multiple heteromorphologic malignant tumors o 
H. W. Jacox, G. Major, and M. R. Baker, Jan., 51 
RADIO- ACTIVITY 
Neutron production and productionof artificial radio-activity 
Technic of (ab.), A. Bouwers, April, 501 
RADIOLOGICAL SOCIETY OF NORTH AMERICA, Annual! 


Meeting, 1938, Held in toetenieae Jan. 110; Next 
Annual panting April, 492 
RADIOLOGIS 


Economic A atus of radiologist under socialized medicine 
report on Germany, 5S. W. Donaldson, March, 351 

Economic status of radiologist under socialized medicine 
report on England, 5S. W. Donaldson, April, 486 


Language of engineers and radiologists new x-ray terms 
proposed: rhegma, rhothion, kludon, plem, aith, R. R 
Newell, March, 270. 

Mutual interest to general penetittoner and radiologist 


Points of (ab.), W 
Partnerships of radiologists (ed.), 


A. Jones, rae, 122. 
. A. Groover, May, 617 














Responsibility of radiologist in training of hospital intern in 
fluoroscopy (ed.), R. Golden, Feb., 235. 


RADIOLOGY 


yeneral welfare of radiology, M. F. Cahal, Jan., 98. 
Planning and organization of radiological department in 
general hospital, Discussion on (ab.), R. S. Paterson, J. 
S. Fulton, and R. J. Sankey, May, 639-641. 
Presidency, Passing on (ed.), H. R. Schinz, Jan., 105. 


RADIUM 


Aloe vera in treatment of radiation ulcers of mucous mem- 
branes, F. B. Mandeville, May, 598. 

Bladder carcinoma, Radium therapy - five-year results, 
failures, and future therapy (ab.), B. S. Barringer, May, 


Cancer of cervix: therapeutic and biological thoughts 
(ab.), S. Laborde, April, 520. 

Carcinoma, Development of treatment methods for uterine, 
at Women’s Clinic of University of Wiirzburg (ab.), 7 
C. Neeff, May, 649. 

Carcinoma of breast, Value of radiation in treatment of, 
L. G. Allen, Jan., 63. 

Carcinoma of cervix and breast: prognosis and preferable 
therapy (ab.), E. D. Greenberger, March, 370. 

Carcinoma of cervix, Radium therapy of (ab.), K. Wasser- 
burger and H. Smereker, Jan., 122. 

Carcinoma of cervix, Results and experiences in treatment of, 
with special consideration of radium therapy (ab.), P. 
Caffier, May, 649 

Carcinoma of cervix, Results in treatment of, at Women’s 
Clinic of University of Géttingen from 1926 to 1937 
(ab.), F. Erichsen, April, 520. 

Carcinoma of cervix, Treatment of, in Women’s Clinic of 
University of Kénigsberg from 1910 to 1937 (ab.), F. v 
Mikulicz-Radecki, March, 390. 

Carcinoma of cervix uteri, Treatment of (ab.), R. E. Myers, 
March, 369. 

— of hypopharynx, Results of radiation therapy in 
(ab.), Bandhauer, Feb., 252. 

Camden of larynx and hypopharynx, Results of roentgen 
and radium therapy in (ab.), R. Miiller, April, 503. 

Carcinoma of pharynx and larynx, Treatment of, and results 
(ab.), L. Colledge, March, 370. 

Carcinoma of skin and lip, Radium therapy in (ab.), 
J. Kérbler, March, 383. 

Carcinoma of skin and lip, Early results of near distance 
radiation in (ab.), A. Hrabov szky, Feb., 254. 

Carcinoma of uterine cervix (ab.), H. H. Bowing and R. E. 
Fricke, May, 649. 

Carcinoma of uterus, Avoidance of injurious effects on 
bladder in radiation therapy of (ab.), T. C. Neeff and F. 
Hoff, June, 749. 

Carcinoma of uterus, Thirty years’ experience in treat- 
ment of (ab.), A. Mayer, March, 390. 

Carcinoma, Present method of radiation therapy of uterine, 
in .F rt clinic of University of Munich 


(ab.), Dietel, May, 650. 

Cervix ae Early results in, from single and divided 
doses of roentgen radiation (ab.), A. N. Arneson, March, 
371. 


Cervix uteri, Factors relating to treatment of (ab.), G. H. 
Johnson, March, 390. 

Collum carcinoma, Results obtained in radiation treat- 
ment of inoperable (ab.), I. de Biiben, March, 370. 

Cystic hygroma of neck (ab.), B. L. Fleming, Jan., 129. 

Danger of introducing radio-active substances into body of 
mammals: experience with two mares (ab.), T. Nogier, 
May, 642. 

Dosage in radiation therapy in simple terms, Value of as- 
sessing and prescribing, R. Paterson, Feb., 221. 

Dosage measurements by simple computations, H. M. 
Parker, May, 591. 

Effects, Biological, of alpha rays, with special consideration 
of — of radium therapy using extremely low doses 
(ab.), Inouye, May, 641. 

oe! A Ie production of sarcoma with radium and 
mesothorium (ab.), E. Uehlinger and O. Schiirch, March, 
383. 

Fibroids, Pretended responsibility of roentgen therapy for 
sarcomatous degeneration of irradiated (ab.), G. Daniel, 
May, 650. 

Fungus infections, Radiation therapy of (ab.), D. Spangler, 
March, 375. 

Greinacher ‘‘spark’’ counter for measurement of very small 
quantities of roentgen and radium rays (ab.), A. Leichti, 
Feb., 248. 

Gynecological radium therapy, Development * especially 
in treatment of non-malignant disease (ab.), J. Gauss, 
May, 642 

Hemangiomas, Radium therapy of (ab.), W. Baensch, April, 
515. 

Hemorrhoids and ano-rectal angiomas in infants (ab.), A. 
Bensaude and F. Bertillon, Jan., 123 

Intra-uterine radium the vg! of hemorrhagic metropathies 
(ab.), A. Pickhan, May, ; 

Leukopenia, Therapy of x Me (ab.), C. Carrié, April, 515. 

Lip cancer at Radiological Clinic, Lund, Sweden, Review of 
20 years’ radium treatment of (ab.), A. Bergendal, Jan., 
12 

Mastitis and breast cancer, Chronic: family history of five 
sisters (ab.), 5S. W. Hadley, Feb., 250 

Myoma uteri, ‘Treatment of (ab.), TB. Lee, May, 650, 
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Oto-rhino-laryngological cancer by radiations, Indications 
and results of treatment of (ab.), L. Eloy, Feb., 253. 

Plantar wart (ab.), W. Kelton, April, 520. 

Primary and secondary beta rays in -" therapy, 
Significance of (ab.), W. Minder, March, 

Radio-active emanation, Therapy with (ab.), a * Hirschi and 
H. Bodmer, April, 515. 

Radiobiology and radiation therapy (ab.), A. Gunsett, April, 
514. 

Radium bomb, Is it possible to use, for intravaginal treat- 
ment of carcinoma of uterus and would it be possible to 
improve considerable distribution of radiation? (ab.), R. 
du Mesnil de Rochemont, April, 515. 

Radium, poisoning and tolerance dose of radium, Researches 
in problem of, B. Rajewsky, Jan., 57. 

Radium therapy, Construction of superficial applicators for 
(ab.), R. Paterson and W. MacVicar, April, 515. 

Roentgen therapy by method of Chaoul, E. P. Pendergrass, 
P. J. Hodes, and C. J. Garrahan, Feb., 142 (150). 

Roentgen therapy, Dosage and method of, for inflammatory 
conditions, A. U. Desjardins, June, 699. 

Skin malignancy, Treatment of, by irradiation (ab.), H. 
W. Jacox, March, 369. 

Soluble radium, injected into animal, distributed in various 
body tissue, How is? (ab.), F. Daels, March, 383 

Superficial radiotherapy: contact radiotherapy (Chaoul) 
(ab.), W. Gassmann, May, 639. 

Tumors of larynx (ab.), F. A. Figi, May, 632. 

Uterine fibroids, Use of radium in treatment of (ab.), L. 
Feid, Jr., Jan., 122. 

Uterine hemorrhage, Radiotherapy in non-malignant 
(ab.), B. Windeyer, May, 631. 

X-ray treatment of operable cancer of breast, Technic of, 
based upon analysis of Keynes’ radium technic, J. R 
Andrews, March, 294. 

RECTUM 

Hemorrhoids and ano-rectal angiomas in infants (ab)., 
A. Bensaude and F. Bertillon, Jan., 123. 

Melanosis coli (ab.), L. A. Buie, May, 642. 

— symptoms from general surgeon's standpoint (ab.) 

B. Stone, May, 642. 
RESPIRATION 

Tests of respiratory efficiency and their correlation with 

—_ appearances in lungs (ab.), E. M. Killick, 


RETICULO-EI ENDOTHELIAL SYSTEM 
Irradiation of reticulo-endothelial tissue with small doses 
of ne rays, Studies on (ab.), 5. A. Chrom, April, 
501 


RETROPERITONEAL CYST. See Abdomen. 
RIBS, fractures 
Spontaneous rib fracture among tuberculous, Radiologica 
study of (ab.), C. Sabbione, Jan., 127. 
ROENTGEN RAYS, biologic effects 
Biologic effect of roentgen rays (ab.), H. Holthusen, April, 
514. 


burns and injuries 
Acute roentgen injury, Report of (ab.), K. Hoede, April, 


514. 
Aloe vera in treatment of radiation ulcers of mucous mem- 
branes, F. B. Mandeville, May, 598. 
Leukopenia, Therapy of x-ray (ab.), C. Carrié, April, 515. 
Radiodermatitis and active ulceration, Several cases of, 
treated and cured by halibut liver ointment (ab.), Belot, 
Nahan, and Marquis, April, 514. 
Roentgen late injuries (ab.), F. John, April, 515 
Tracheal stenosis from roentgen therapy (ab.), L. H. Clerf 
and F. J. Putney, April, 514. 
costs 
X-ray rentals in hospitals: analysis of current rental costs 
in hospitals and medical buildings, L. H. Garland, Jan 
46. 


effects 

Cyclic character of effect of roentgen rays (ab.), L. Neu and 

V. Neu, April, 514. 
examination 

Abdomen, Diagnosis of unusual calcareous shadows found on 
x-ray films of, C. B. Rose, May, 600 

Abdominal roentgenography, Use of prostigmin as prepara 
tion for (ab.), M. J. Farrell, Jan., 123 

Abscesses, Diagnosis of extrapleural (ab.), G. Skarby, May, 
633. 

Accessory nasal sinuses by roentgen study, Diagnosis of 
diseases of (ab.), L. Stehr, March, 385 

Acetylene gas, Roentgenological changes in lungs caused by 
(ab.), A. Renander, Jan., 119. 

Acute osteoporosis, Roentgen therapy in (ab.), E. B. Mum 
ford, March, 367. 

Adamantinoma of tibia (ab.), B. Wolfort and D. Sloane 
March, 389 

Adipose tissue, Roentgen diagnostic importance of, J] 
Silbermann, Jan., 77 

Amebic infections of large bowel, Further consideration of 
roentgen-ray manifestations in, J. C. Bell, March, 332 

Aneurysms and medi oe tumors, Roentgen ky mographic 
studies of (ab.), W. G. Scott and S. Moore, March, 377 

Aneurysm, Clinical aol of (ab.), J. H. Mills and B. 1 
Horton, June, 746 

Aneurysm of aorta, Dissecting: clinical recognition (ab) 
A. J. Patek, April, 509 

Aneury sm of heart wall, Instructive case of, with ‘‘teeter 
movement’’ symptom (ab.), L. Bischoff, June, 746 
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ROENTGEN RAYS, examination—Continued 


Aneurysms of internal carotid artery in cavernous sinus, 
Saccular (ab.), G. Jefferson, April, 508. 

Aneurysm, Paraplegia from erosion of vertebral column by 
large thoracic, M. J. Hubeny and P. J. Delano, Feb., 171. 

Angiomas, Calcification in (ab.), F. Y. Khoo, Jan., 128. 

Anomalies of spine (ab.), W. Bailey and R. A. Carter (ab)., 
Jan., 125. 

Anterior basal meningiomas (ab.), W. R. Henderson, Jan., 
28. 

Antrum, Inorganic lacunar images of (ab.), P. Porcher 
March, 386 

Apparatus, mobile x-ray, Roentgen treatment of acute peri- 
tonitis and other infections with, J. F. Kelly and D. A. 
Dowell, June, 675. 

Appendicitis and x-ray study, Chronic (ab.), H. Lossen, 
April, 501. 

Arthritis of shoulder, Chronic (ab.), J. G. Kuhns, Feb., 
24R 


Asbestosis (ab.), J. V. Sparkes, June, 747. 

Atelectases of lungs and their sequences, Acute and chronic 
(ab.), R. Pohl, March, 379. 

Barium enemas to disclose latent intestinal tuberculosis in 
cases with pulmonary tuberculosis, Necessity for syste- 
matic use of (ab.), M. Picard, Jan., 128. 

Benign giant-cell tumor of bone, Roentgen diagnosis and 
treatment of (ab.), J. A. Meadows and K. F. Kesmodel, 
March, 367. 

Biotome of Bocage and of planigraph of Ziedses des Plantes, 
Presentation of (ab.), J. Massiot, June, 747. 

Bladder, Dermoid cyst of (ab.), A. Lidzki, June, 749. 

Bladder tumors, Radiological diagnosis of (ab.), W. Sit- 
kowski, June, 749. 

Bone changes in primary hypogonadism, L. M. Hurxthal 
and H. F. Hare, May, 521 

Bone syphilis, Roentgenological manifestations in (ab.), 
D. M. Stewart, April, 518. 

Bone tuberculosis, Unusual manifestations of, B. P. Wid- 
mann, H. W. Ostrum, and R. F. Miller, April, 434 

Breast lesions by means of contrast media, Roentgen visuali- 
zation and diagnosis of (ab.), N. F. Hicken, R. R. Best, 
H. B. Hunt, and T. T. Harris, March, 368. 

Brodie’s abscess and differential diagnosis (ab.), J. F. Brails- 
ford, Feb., 249. 

Bronchial asthma Roentgen studies of pathological physi- 
ology of (ab.), L. G. Rigler and R. Koucky, June, 748 
Bronchial stenosis, Réle of inflammatory, in etiology of 

bronchiectasis (ab.), P. H. Holinger, June, 749. 

Bronchial tree, Anatomy of, and clinical application, J. H. 
Neil, W. Gilmour, F. J. Gwynne, W. Main, and W. A. 
Fairclough, June, 750 

Bronchiectasis, Bilateral lobectomy for (ab.), D. E. Ross, 
June, 750. 

Bronchiectasis, Further experience with roentgen therapy for, 
M. Berck and W. Harris, June, 693 

Bronchographic observation of re-expanded lungs following 
artificial pneumothorax (ab.), G. Zorzoli, May, 638. 

Bronchopneumonia, Delayed resolution in (ab.), F. N. Cole, 
March, 382. 

Bronchoscopy and esophagoscopy of importance in general 
practice, Phases of (ab.), V. Sehwartz, Feb., 250. 

Bronchostenosis roentgenological study (ab.), N. Wester- 
mark, June, 750. 

Calcifications in breast, Extensive (ab.), A. Kubat, March, 
368 

Calcification of bursa of coracoclavicular ligament (ab.), 
H. J. McCurrich, April, 503. 

Calcified aortic stenosis, Isolated (ab.), W. F. Friedewald 
and A. R. Ewing, Feb., 259. 

Calcified fecalith in appendix: report of case of acute sup- 
purative appendicitis perforated by calcified fecalith 

ab.), H. J. Shelley, April, 502. 

Calcified scrotal tumor, A. Fine and S. Brown, Jan., 92. 

Calculi, Differential diagnosis of biliary and urinary (ab.), 
H. Pons, June, 751. 

Calculus of gall bladder with suppuration, Large (ab.), 
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Cancer of stomach, Early diagnosis of (ab.), L. J. Notkin, 
June, 752 

Cancer of stomach, Symptoms, diagnosis, and treatment of 

(ab.), J. S. Horsley, March, 385 

Cancer of transverse colon of masked type (ab.), A. Cade and 
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Chordoma, _ report of two cases (ab.), R. F. Ridpath, 
March, 

Chronic intestinal amebiasis, Diagnosis of (ab.), M. Poirot, 
March, 376. 
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Left auricular dilatation in auricular fibrillation, Significance 
of (ab.), M. L. Sussman and M. T. Woodruff, March, 373. 
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Lipoma of colon nine years after resection of carcinoma of 
colon, Large pedunculated, O. C. Julian, April, 479. 
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Nephrolithiasis, Late results in conservative management of 
(ab.), J. T. Priestley and W. F. Braasch, March, 377. 
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Silicosis in pottery workers (ab.), R. A. K. Harper, April, 
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(ab.), E. Herskowits, April, 5 

Urinary calculus, Brief rs a 7 426 consecutive cases of 
(ab.), H. P. Winsbury-White, Feb., 251. 
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LIPOID PNEUMONIA IN INFANTS AND CHILDREN’ 
By RALPH S. BROMER, M.D., and IRVING J. WOLMAN, M.D., Philadelphia 


From the Children’s Hospital of Philadelphia and the Department of Pediatrics, University of 
Pennsylvania 


entrance of oily substances into the 
lungs is now recognized as a disease 
entity. The present paper is based on an 
analysis of 27 cases observed at the 
Children’s Hospital. 


a pneumonia which follows the 


Twelve of these were 
found in a series of 137 consecutive autop- 
sies. Other reports give the statistical 
incidence of this not uncommon condi- 
tion as follows: Pinkerton (1), six cases 
in 290 autopsies; Laughlen (2), one case 
in 300 autopsies; Ikeda (3), seven in 101 
autopsies. Goodwin (4) found 25 cases 
in a period of ten years at the Harriet Lane 
Home. 

Laughlen (1925) is generally acknowl- 
edged as the first to report and describe 
the effects of aspiration of oily substances 
into the lungs. He reported three cases 
in children following the naso-pharyngeal 
installation of liquid petrolatum. On 
pathologic examination, the alveoli were 
found to contain large quantities of oil, 
some of which lay free in the alveoli al- 
though the greater portion was located 
within large mononuclear cells. Cuboidal 
epithelium replaced the usual epithelial 
lining of the alveoli, similar to the change 
often found in atelectasis. Later Thomas 
and Jewett (5) recorded a case of pneu- 


' Presented before the Fifth International Congress 
of Radiology, in Chicago, Sept. 13-17, 1937. 


monia following the aspiration of a large 
quantity of cream. Pinkerton (1) de- 
scribed six cases of lipoid aspiration caus- 
ing inflammation of the lung. The cases 
varied in the type of oil aspirated, like- 
wise in the length of time the oily sub- 
stances had been in the lungs. He was 
able, because of the latter, to recognize 
three stages of the disease. The first cor- 
responds to Laughlen’s (2) findings; the 
second was a stage of interstitial fibrosis; 
the third, practically an end-result, showed 
a firm nodular fibrosis of the lungs. He 
noted also, that the mild vegetable oils, 
such as poppy-seed, olive, and sesame oil, 
caused the least reaction, while cod-liver 
oil, lard, and other animal fats caused a 
sudden and violent reaction in the lungs 
with hemorrhage and necrosis. When 
liquid petrolatum was aspirated, prolifera- 
tive pneumonia followed. He confirmed 
Laughlen’s findings of the frequent associa- 
tion in the lung of infection with lipoid 
pneumonia. 

The roentgenograms of Pinkerton’s (1) 
cases showed nothing which could be called 
characteristic of the condition. Good- 
win (4), Ikeda (3), and Pierson (6) de- 
scribed in more detail the roentgenographic 
findings. The latter in his conclusion 
stated that the presence of fatty material 
in the lungs produces a very interesting 
roentgen picture dependent upon the phase 
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of the disease at the time of examination. 
He could establish, however, no pathog- 
nomonic signs and hoped that his study 


Fig. 1 (above). Age, 17 months. Severe rickets. 


from the right hilum are due to lipoid deposits in small amount. 
Diagrams in this and succeeding illustrations were drawn from postmortem 


atelectasis accompanying rickets. 
specimens. 

Fig. 2 (below). Age, five months. 
the right side, in films exposed five weeks apart. 


Moderate involvement. 
Deposits of oil also present in the left lung at autopsy are 


in order to ensure earlier and more ac- 
curate diagnosis. The clinical diagnosis 
in the remaining seven patients was based 


Pesrerion 


AMTERIOR ASPECT 


R = 


The small scattered dense areas spreading in all directions 


Shadows such as these are also caused by 


Roentgenographic changes confined mostly to 


hidden by the shadow of the heart in these anteroposterior roentgenograms. 


might stimulate roentgenologists to make 
further observations which might aid in the 
roentgen diagnosis. 

This series of 27 cases of lipoid pneu- 
monia in the Children’s Hospital was 
studied especially from the standpoint of 
roentgen diagnosis. Of the 27 patients, 
22 died, and 20 of that number were 
autopsied. In but one of these 20 cases 
had the nature of the lung lesion been 
recognized, although 16 had had roentgen 
examinations of the chest. This failure of 
recognition stimulated further and more 
careful study of the perihilar lung regions 


on the history, the physical examination, 
and the well marked roentgenographic 
findings. 

All but four of the children were less than 
two years of age when first observed, the 


majority being under one year. In two- 
thirds of the cases in this series the pneu- 
monia was associated with some sort of 
constitutional debility, such as prema- 
turity, rickets, congenital syphilis, micro- 
cephaly, infantile scurvy, mongolism, spas- 
tic diplegia, amyotonia congenita, intestinal 
malformations, and congenital cardiac de- 
fects. This high proportion indicates that 
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physical weakness must be considered as 
an important predisposing factor in the 
etiology of lipoid pneumonia. 


Fig. 3. Age, nine months. 


Congenital heart disease. 


LIPOID PNEUMONIA IN INFANTS AND CHILDREN 


The distribution of the lung lesions at 
necropsy indicated clearly the exogenous 
origin of the lipoid. The posterior de- 


Moderate oily perihilar deposits. In this type of 


case, changes due to passive congestion, anomalous hilar vessels, bronchopneumonia, etc., must be differentiated. 
Autopsy diagnosis: transposition of great vessels with a patent interventricular septum. 


Fig. 4. Age, six weeks. 


grams, two weeks. 


It was found that 21 of these patients 
had retardation of growth and poor nutri- 
tion, attributable in most instances to the 
constitutional disturbance, rather than to 
the pneumonia. The most common single 
symptom was chronic cough, present in six 
patients. As a rule the chest on physical 
examination seemed clear, although in a 
few instances minor signs were observed 
over the consolidated areas. None of the 
patients had a positive tuberculin test. 


Severe involvement of the right upper lobe. 
to be due to extensive oil deposits and not due to a coincident pneumonia. 


asPece 


At autopsy this density was found 
Time interval between roentgeno- 


pendent portions of the lungs, and es- 
pecially the perihilar regions, were always 
affected. The right lung was more in- 
volved than the left, possibly because of 
the straighter course of its main bronchus. 
The nodules and solid lobules of lipoid 
pneumonia were confluent, grouped, or 
widely separated. This is a distinguishing 
feature in differentiating from xantho- 
matosis, in which condition the aggrega- 
tions of lipoid-containing cells are scattered 
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uniformly throughout all portions of the 
lobes. Bands of scar tissue were some- 
times present. The bronchopulmonary 
nodes were involved in a few instances. 
The nature of the aspirated oil is usually 


Fig. 5. Age, three years. 
roentgenographic type of lipoid deposition. 
distributed throughout both lungs. 


not definitely known. The offending sub- 
stance seemed to be cod-liver oil in most 
cases, although a few of the infants had 
been receiving petrolatum nose drops 
for varying periods of time. Further 
studies on identification of the oils within 
the lungs will be published in the near 
future. 

Roentgenological Considerations.—While 
Pierson (6) found that the roentgen ap- 
pearance of his cases was not sufficiently 
characteristic to establish criteria for defi- 
nite recognition of the condition, Ikeda (3) 
felt that with the aid of an accurate 
clinical history and of roentgenograms of 
the chest, the diagnosis might be at- 
tempted. According to his analysis there 
is usually a bilateral, irregular, dense, 


Autopsy revealed much scarring of the lung with oily deposits. 
The lung changes are strand-like in character and uniformly 


and wide shadow along the pulmonary 
roots which extends into the perihilar 
zone and sometimes into the field beyond. 
In the field, the shadows are sometimes 
soft, mottled, or feathery and often sharply 


ASPECT 


An unusual 


demarcated from the uninvolved paren- 
chyma. This appearance may remain un- 
changed for an extended period. The 
process is only slowly progressive, sug- 
gesting a chronic, low-grade productive 
lesion. The density and persistence of the 
shadow, the location of the lesion, its 
tendency to become circumscribed, and 
its slow process, he considers a fairly 
typical appearance. 

The roentgenograms of this series, some 
showing a wide distribution, others an 
extremely slight involvement, emphasize 
the marked variations in the roentgen 
picture. It is impossible to differentiate 
roentgenographic stages which correspond 
to the pathologic stages of the disease as 
described by Pinkerton (1). However, the 
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pulmonary lesions can be classified as 
mild, moderate, or severe, according to 
the extent of the involvement. This di- 
vision is not dependent upon the time 
that has elapsed following the aspiration 


Fig. 6. Severe involvement. 


Clinical and roentgenographic diagnosis only. 
and fourth roentgenograms, eight and one-half months. 


LIPOID PNEUMONIA IN INFANTS AND CHILDREN 5 


sidual foci, whereas mineral oil produces a 
more chronic reaction which should result 
in an unchanged appearance in the serial 
roentgenograms. Such differentiation 
could not be made in the roentgenograms 


Time interval between first 
The dense consolidation in the right upper lobe 


partially cleared, but the persistent densities demonstrate the chronicity of the process. 


of the oily substance nor upon the kind of 
oil aspirated. 

Experimental production of lipoid pneu- 
monia as reported in the literature suggests 
that cod-liver oil causes an acute pneu- 
monia which, after subsiding, leaves re- 


of this series. The extent of involvement 
depends upon the quantity of oil in the 
lung, regardless of whether it is aspirated 
in a single large amount or in repeated 
small quantities. 

The roentgenograms of the patients hav- 
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ing only a mild involvement show an 
increase both in degree of density and in 
extent of the hilar shadows. The linear 
markings of the lung-fields are more ex- 
aggerated than normal. There may be 


€ 


Fig. 7. 
months. 


scattered areas of increased density of 
very small size situated usually along the 
descending branches of the right bronchus. 
The heart shadow obscures the left hilar 
markings. 

In the group with moderate involvement 
there is greater density of the perihilar 
shadows with widening in all directions. 
The dense shadows spread more or less 
homogeneously in all directions from the 
hilum. In several cases the left lung was 
entirely unaffected. 

In the severe cases, the picture appears 
as described previously by Pierson (6) and 
Ikeda (3), and can be considered most 
typical of the condition. The perihilar 
shadows spread well out toward the pe- 
ripheries of the lungs although usually a 
clear zone is left between the dense shadow 
and the chest walls. As the child grows 
this clear zone becomes wider unless the 
aspiration of oil continues. The edges 
of the lesions are either sharply demarcated 
or feathery. The oily deposit may extend 
up to the pleura, in which case the dense 
area extends to the chest wall. This is 
not often present in anteroposterior pro- 
jections since the direction of involvement 


is toward the posterior pleura. In the 
lateral view such extension is difficult to 
recognize. A definite lobar pneumonia 
shadow is not seen unless non-lipoid 
pneumonia is present simultaneously. 


These roentgenograms are the first and most recent of a serial study extending over a period of 12 
Note the slow, but incomplete disappearance of the dense oily deposits. 


In this series coincident inflammation 
of the lungs was found frequently at ne- 
cropsy as had been pointed out also by 
Laughlen (2). This may develop in the 
mild, moderate, or severe cases. Serial 
examinations are very necessary to recog- 
nize its development and also to establish 
the chronicity of the process when no 
pneumonia supervenes. The positive diag- 
noses made in the five patients in this 
series who are still living were based on the 
roentgenographic findings, typical of severe 
involvement, and proven chronic by serial 
roentgenograms. 

Differential Diagnosis.—In patients hav- 
ing only a mild involvement, definite 
diagnosis cannot be made with certainty 
unless the history of oil aspiration is 
very accurate, with such details as choking 
on attempts to feed cod-liver oil, ete. In 
both the mild and the moderate cases, 
as suggested by Ikeda (3), there may be a 
resemblance to the ‘‘broncho-sinusitis” 
of Wasson, due to chronic non-tuberculous 
lung infection secondary to some focus in 
the upper respiratory tract. Age inci- 
dence is a differential point. If a child 
is not examined after a development of 
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coincident pneumonia, the previous lipoid 
involvement may easily be overlooked. 

Tuberculosis can be excluded by the 
negative tuberculin reaction, the lack of 
enlarged or calcified tracheobronchial 
nodes, and the complete absence of shad- 
ows suggestive of cavity. 

When rickets predisposes to lipoid as- 
piration, the small areas of rachitic ate- 
lectasis may resemble superficially de- 
posits of lipoid. However, the ‘‘atelec- 
tatic strips’’ of rickets, quite different 
from the perihilar shadows of lipoid pneu- 
monia, extend upward and downward 
from the hilar regions in their own char- 
acteristic fashion. When a_ congenital 
cardiac defect is present, the perihilar 
shadows of lipoid pneumonia must be 
differentiated from hilar changes due to 
passive congestion, anomalous hilar vessels, 
etc. This may be impossible and de- 
pendence must be placed upon an accurate 
history of oil aspiration before a diagnosis 
of lipoid pneumonia may be ventured. 


CONCLUSIONS 


Pneumonia due to the aspiration of 
oily substances is not uncommon and 
can be considered a clinical and pathologic 
entity. 

Infants with physical debility and neuro- 
logic disorders seem to be unusually sus- 
ceptible. 

The roentgen diagnosis can be made in 
patients having extensive involvement. 


LIPOID PNEUMONIA IN INFANTS AND CHILDREN 


It is based upon location of lesions in the 
perihilar regions, in the posterior portions 
of the lungs, and to a greater degree in the 
right lung than in the left. In the moder- 
ate and mild cases, serial roentgenograms 
and an accurate history are needed before 
a positive diagnosis can be attempted. 
The necessity for serial examinations can- 
not be emphasized too strongly. 

It is not wise to employ liquid petro- 
latum, etc., as nose drops in any small, 
weak, or debilitated child. When infants 
are inclined to vomit oil it is important 
that they be placed on the side or abdomen 
rather than upon the back. Cod-liver oil 
or liquid petrolatum should never be 
forced. 
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Cancer Institute had 737 new ad- 

missions. Among these new patients 
there were 17 proved cases of bronchogenic 
carcinoma, 12 of whom died. Eight of 
these fatal cases of primary carcinoma of 
the lung were necropsied. It is the pur- 
pose of this presentation to report the 
clinico-pathologic features of these eight 
patients who were submitted to a post- 
mortem examination. 

Incidence.—Of the 737 new cases ad- 
mitted to the Institute during 1937, 582 
were proved to be malignant, including the 
17 patients with bronchus carcinoma. 
This reveals an incidence of slightly less 
than 3 per cent. In larger series of cases, 
bronchogenic carcinoma shows an incidence 
as high as 10 per cent of all cancers (1). 

Etiology —The cause is still unknown, 
but it is generally conceded that some 
form of chronic pulmonary irritation ac- 
counts for the development of the neo- 
plasm in most of the patients. The irritant 
may act by virtue of a mechanical effect, 
such as trauma, dust, etc.; chemically, 
such as tar fractions from roads or em- 
ployment, tobacco smoke, war gases, motor 
exhaust fumes; bacterial influences, such 
as influenza, tuberculosis, fungi, and other 
chronic pulmonary diseases; radio-active 
inhalants, affecting miners in the uranium 
ores of Schneeberg and Joachimstal where 
the incidence of lung cancer is high, and, 
possibly, thermal effects, as in modern 
industries. 

If heredity plays a réle in the production 
of lung cancer, it probably requires some 
irritant to stimulate the growth of an 
embryonal rest. Congenital malforma- 
tions or developmental anomalies are 
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rarely observed in these patients, but have 
been reported (2). 

In our series there have been no de- 
velopmental malformations in the bronchi 
or lungs. Pulmonary tuberculosis as an 
etiologic factor has been considered and 
discarded (3). One case (Case 1) showed 
a co-existent tuberculous infection involv- 
ing the right apex which was healed. 
None in our group gave a history of trauma 
or injury to the chest wall, such as is 
occasionally reported (4) as the immediate 
etiologic agent. Our cases also fail to 
offer in the history or occupation any 
suggestion that might point to a possible 
cause for the development of the lesion. 

Clinical Features.—There were seven 
males and one female. All were white 
except for one negro. In larger series the 
ratio of males to females is four to one. 
Their ages ranged from 39 to 66 years, the 
average being slightly over 49. Cough 
was the most prominent symptom (occur- 
ring in seven of the eight cases). Expec- 
toration and loss of weight were present in 
six patients, and pains in the chest (or 
shoulders) and weakness in four. Hemo- 
ptysis, shortness of breath, and fever 
occurred in three. Among the rarer 
symptoms were night sweat and hoarse- 
ness, each of which occurred in two 
patients. In one of these two cases aphonia 
was the chief symptom (Case 6). In four 
patients (Cases 4, 5, 6, 7), the main com- 
plaints were caused by the metastatic 
involvement, the patient either suffering 
from the pain (Cases 4 and 7) or being 
cognizant of a mass or swelling (Cases 5 
and 6). ; 

The physical signs pointed to a lesion in 
the chest in six of the eight patients, 
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although the exact nature of the pathology 
was by no means disclosed. Pleural fluid 
was present in three cases, in one of which 
(Case 7) the sediment yielded findings 
sufficient to warrant a diagnosis of epithe- 





Fig. 1 (above). Case 5. Roentgenogram sug- 
gested a neoplasm or a fluid cyst of the lung. Be- 
cause of the globular mass in the left anterior 
chest (cf. Fig. 14) and the positive Wassermann, 
aortic aneurysm had to be excluded. Autopsy 
— a bronchogenic carcinoma of left upper 
obe. 

Bulg 2 (below). Case 6. Pronounced bilateral 
hilar density with marked peribronchial thicken- 
ing extending peripherally. Left leaf of diaphragm 
elevated. Area of rarefaction in right clavicle 
(arrow), probably metastatic. Diagnosis of 
lymphoblastoma was ventured. Autopsy showed 
a bronchogenic carcinoma of left upper secondary 
bronchus with a metastatic focus in the right 
clavicle. 


BRONCHOGENIC CARCINOMA 


lial malignancy. One patient showed 
marked clubbing of the fingers (Case 2). 

In five of the eight patients the lesion 
involved the right lung. In four, the 
right upper lobe was affected; in one, the 





Fig. 3. Case 3. Passive bronchography show- 
ing stenosis of left upper bronchus (arrow) due 
to neoplasm. Same case as shown in Figures 6, 7, 
and 12. 


right lower, and in three, the upper lobe 
of the left lung. 

Diagnosis.—The recognition of bron- 
chogenic carcinoma is probably most de- 
pendent upon the roentgenographic study. 
The symptoms and physical signs are too 
indefinite and may point to many other 
intrathoracic conditions. Roentgenology 
including bronchography (and occasionally 
abetted by an induced pneumothorax) 
should render the diagnosis highly prob- 
able. In recent years planigraphy has 
aided in visualizing the growth and the 
possible presence of cavities. In the 
presence of pleural fluid, an over-pene- 
trated film or, better yet, a Potter-Bucky 
exposure, particularly after thoracentesis, 
may reveal the status of the underlying 
lung. The aspirated fluid, which is often 
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sero-sanguinous in nature, may disclose 
suspicious malignant cells. Biopsy of an 
enlarged lymph node should also not be 
overlooked (Case 7). Every suspected 


patient is entitled to a bronchoscopic 


Figs. 4-A and 4-B. Case 4. 
a bronchogenic carcinoma 
view. ) 


examination, although negative findings 
here, as in so many other procedures in 
medicine, do not exclude the possibility of 


Fig. 5. Case 7. Massive fluid in right chest 
due to pleural invasion of an underlying broncho- 
genic carcinoma (cf. Fig. 16). 


Backache was the patient’s chief complaint. 


a bronchial newgrowth, particularly when 
the suspected lesion lies in the upper lobes 
or involves one of the smaller bronchi or 
bronchioles. 

The roentgenograms, including broncho- 


Destruction of the body of the first lumbar vertebra due to metastasis from 


(A, anteroposterior; B, lateral 


graphic visualizations, were fairly diagnos- 
tic in five of the eight cases. In Case 1, the 
massive amount of fluid prevented a view 
of the underlying lung. In Case 5, the 
roentgenologic interpretation was that of 
a neoplasm or fluid-containing cyst (Fig. 
1). In the other diagnostic failure, the 
diagnosis of a lymphoblastoma (Fig. 2) 
was ventured (Case 6). Radiographically 
bronchial neoplasm is revealed as a hilar 
growth or a peripheral tumor. Atelectatic 
changes involving a whole lobe or a part 
of it are usually secondary to the hilar 
type which obstructs a main bronchus 
with resultant atelectasis. The instillation 
of iodized oil, preferably by the passive 
method, will often demonstrate the oc- 
cluded bronchus. It is particularly effica- 
cious in the upper lobes (Fig. 3), the 
bronchi of which are the most difficult to 
reach with the bronchoscope. 

In six of the eight patients bronchoscopy 








HOWES AND SCHENCK: BRONCHOGENIC CARCINOMA 11 


was performed and in each instance the in its central portion due to a diminishing 
restlts were negative or unsatisfactory. blood supply as it spreads peripherally, 
In two cases (Cases 3 and 8) thoracotomy and simulate the roentgen findings of a 
and exploration were performed. In one simple pulmonary abscess or multiple 
(Case 3) the growth was found to be too abscesses. 


Fig. 6. Fig. 7. 
Fig.6. Case 3. Bronchogenic carcinoma (left upper), before high voltage roentgen therapy. Same case 
as shown in Figures 3 and 7. 
Fig. 7. Case 3. Bronchogenic carcinoma (left upper), after roentgen therapy. Pronounced clinical and 
roentgenographic improvement. Same case as shown in Figures 3 and 6, before treatment. 


extensive for removal, showing invasion Metastasis.—Occasionally, the metastatic 
of the mediastinal nodes. In the second involvement overshadows the existence 
case, the patient expired of circulatory of the primary growth in the lung so that 
collapse after lobectomy. the patient’s symptoms are _ referable 
Carcinoma of the lung must sometimes mainly to the secondary deposits. In 
be differentiated from chronic pulmonary Case 4, the pain in the back was the 
disease, particularly pulmonary tubercu-  patient’s chief complaint, cough and ex- 
losis and lung abscess, and, occasionally, pectoration being inconsequential in de- 
from atypical forms of pulmonary infarc- gree (Fig. 4). Cases 5 and 6 were simi- 
tion, pleuritis, lymphoblastoma, and a larly affected, the metastasis obscuring the 
fluid cyst. Case 5 was treated for several true nature of the malady. 
weeks at another institution for pulmonary Clinically, secondary invasion was sus- 
tuberculosis because of a history of night pected or recognized in every case but one 
sweats, weakness, loss of weight, cough (Case 8). The brain was suspected in 
and blood-stained sputum, and an infil- two cases (Cases 1 and 2) by the physical 
trating shadow in the apex of the left examination and confirmed in each instance 
lung. In Case 2 a tentative diagnosis of a by necropsy. Involvement of the pelvis 
lung abscess was proferrcd because of the was suspected in three cases (Cases 3, 4, 
necrotizing appearance of the dense shadow and 7) and showed definite radiologic 
in the right lower lobe. A bronchial changes. The spine, ulna, clavicle, rib, 
neoplasm may not infrequently excavate and femur were involved in one case each. 
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One patient (Case 7) gave a positive biopsy 
from an enlarged inguinal node. Pleural 
metastasis (Fig. 5) results in fluid, as in 
three patients in our group (Cases 1, 5, and 


7). 


Fig. 8. Case 3. 
adenocarcinoma of the bronchus. 


Photomicrograph of tissue from 
Low power. 


Course and Treatment.—In our series 
the shortest duration of the disease from 
the beginning of symptoms to exitus was 
five months (Case 4). The longest length 
of life was 17 months (Case 6): the aver- 
age duration was 11.7 months. These 
statistics are comparable with those re- 
ported in the literature. The vast ma- 
jority of patients live less than two years. 

Treatment consists of x-ray, radium, or 
surgery. Although improvement not in- 
frequently follows intensive high voltage 
therapy which can be demonstrated roent- 
genologically (Figs. 6 and 7) by a reduction 
in the size of the tumor (Cases 3 and 6), 
nevertheless, the mass soon increases in 
size and eventually the patient succumbs. 


The technical factors consist of three ports 
over the involved lung anteriorly, pos- 
teriorly, and laterally. Each port is con- 
trolled by roentgenoscopy and roentgenog- 
raphy to determine the exact size and 


Fig.9. Case3. Metastatic deposits (osteolytic 
type) in left ischium, acetabulum, and upper 
femur (arrows) from bronchogenic carcinoma. 


location of the skin portals for the purpose 
of accurately cross-firing the underlying 
pathology. Daily 200 r are given to each 
of the three regions for a total of from 
3,000 to 4,000 r (in air, without back- 
scattering) to each field, with the following 
setup: 200 kv.p., 20 ma., 2 mm. copper 
and 1 mm. aluminum filters, 50 cm. dis- 
tance. 

With the recent advances in thoracic 
surgery, lobectomy or pneumonectomy 
hold promise in early cases in which the 
lesion lies in the peripheral portion of the 
lung and the pleura and mediastinum are 
cancer-free. 

Pathology.—Microscopically three types 
of cells are seen: (1) Squamous cells; 
(2) adenocarcinoma, and (3) undifferen- 
tiated round or spindle cell of the bronchial 
epithelium. Contrary to other statistics 
in which the squamous carcinoma pre- 
dominates, all our patients showed an 
adenocarcinoma (Fig. 8). However, the 
number of patients is too small from which 
to draw any conclusions. 
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In our group the following metastases 
were seen in necropsy in the order of their 
frequency: skeleton (7); mediastinal 
lymph nodes (5); pleura (4); adrenals 
(4); pancreas (3); lungs (2); liver (2); 
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Fig. 10 


Fig. 10. Case 1. 
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Physical signs of fluid in right chest. 
Roentgenograms showed a superior medias- 
tinal mass and right pleural fluid (Fig. 
10). Skull negative. Bronchoscopy was 


negative except for a slightly thickened 


Fig. 11. 


Roentgenograms revealed a right superior mediastinal mass and right pleural fluid. 


Necropsy showed the mediastinal mass to be a bronchogenic carcinoma of the right upper lobe with extension 


to the thoracic and diaphragmatic pleura with fluid. 
Fig. 11. Case 2. 


Roentgenograms showed a tumefaction in the right lower lung. 


Autopsy confirmed the 


roentgen impression of bronchogenic carcinoma of the right lower lobe which also showed areas of necrosis. 


retroperitoneal nodes (2); pericardium 
(1); kidneys (1); cervical nodes (1); 
heart (1); spleen (1); abdominal lymph 
nodes (1); superior mesenteric vein (1); 
pulmonary arteries and veins (1); thigh 
(1); anterior chest wall (1); retroperi- 
toneal nerves (1); diaphragm (1); trachea 
(1); common bile duct (1), and inguinal 
nodes (1). 

Among the osseous metastases, the 
pelvis (Fig. 9) was involved in two cases 
and the spine (lumbar vertebra), femur, 
ribs, clavicle, and ulna in one each. 


REPORT OF CASES 


Case 1. A. G., white male, 42 years of 
age, no occupation. Chief symptoms were 
pain in the chest and headaches; also 
cough, expectoration, and slight dyspnea. 


corina and edema of right lower bronchus. 
Clinical impression was that of mediastinal 
tumor. Autopsy! revealed bronchogenic 
carcinoma of upper lobe of right lung with 
extension to the thoracic and diaphrag- 
matic pleura resulting in fluid, to the retro- 
sternal tissue, to the brain, and to the right 
adrenal medulla. It also showed a healed 
right apical pulmonary tuberculosis. The 
duration of symptoms from the onset to ex- 
piration was 14 months. 

Case 2. P. V., white male, 53 years of 
age, no occupation. Patient complained 
of cough, sputum, pain in the right leg, 
loss of weight, weakness, fever, and night 


! The authors are indebted to Dr. H. Bolker, pathol- 
ogist of the Brooklyn Cancer Institute, for the autopsy 
findings in all the cases. 
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sweats. Physically, he showed mental 


confusion and neurologic signs of focal 
brain involvement, in addition to signs in 
the lower chest and clubbing of the fingers. 
Roentgenograms showed a_ tumefaction 


DEC. 137 


Fig. 12. 

Fig. 12. 
case as shown in Figures 3, 6, and 7. 
Fig. 13. 


Case 4. Wedge-shaped area of density in right upper pole. 


nodes were also involved. He received two 
cycles of high voltage roentgen therapy 
through three ports in the chest for a tota] 
of 12,000 r for each cycle. Estimated 
depth (tumor) dose for each cycle was 7,50 


Fig. 13 


Case 3. Marked spread of carcinoma of left upper bronchus, several weeks before exitus. Same 


Right leaf of diaphragm elevated. 


Roentgen diagnosis of primary bronchus carcinoma producing atelectasis was confirmed by necropsy. 


in the right lower lung (Fig. 11). Skull 
and skeletal systems were negative. Nec- 
ropsy revealed bronchogenic carcinoma of 
the lower lobe of the right lung with necro- 
sis and extension to the abdominal aortic 
lymph nodes, head of the pancreas, supe- 
rior mesenteric vein, cerebrum, cerebellum, 
and dura. The duration of symptoms in 
this case was 13 months. 

Case 3. J. D., white male, 44 years of 
age, salesman. Symptoms were bloody 
sputum, cough, expectoration, emaciation, 
weakness, fever, and pains in the right 
shoulder and left leg. Roentgenograms 
showed a large mass in the left upper lobe 
with metastasis to the left ischium, ace- 
tabulum, and upper femur (Figs. 3, 6, and 
9). Bronchoscopy was negative. Upon 
operation, the lesion was found to be too 
extensive for removal and the mediastinal 


r. The pelvis and femur were also treated. 
Definite clinical and roentgenologic im- 
provement (Fig. 7) followed therapy, 
lasting for several months (Fig. 12). 
Autopsy showed a bronchogenic carcinoma 
of the left upper lobe (Fig. 8) with second- 
ary involvement of the pleura, mediastinal 
nodes, pericardium, pelvis, and femur. 
Duration of symptoms was _ seventeen 
months. 

Case 4. J. R., negro, 66 years of age, 
barber. Chief symptom was a pain in the 
lower back. Other symptoms were loss of 
weight, and cough with expectoration. 
Lungs were negative on physical examina- 
tion. Roentgenograms showed destruction 
of first lumbar vertebra commonly seen 
with metastatic carcinoma (Fig. 4). The 
chest (Fig. 13) disclosed a wedge-shaped 
area of density in the right upper lobe, 
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with evidence of bronchostenosis of a 
branch of the upper bronchus after the 
instillation of lipiodol. Bronchoscopy was 
negative. Postmortem examination 
showed bronchogenic carcinoma of right 


(Fig. 1) corresponding to the swelling 
noted clinically. Subsequently, left pleural 
fluid developed; also an area of rarefaction 
in the right ulna (Fig. 15). Bronchoscopy 
was negative. Clinical impressions were 


Figs. 14-A and 14-B. Case 5. Photographs showing the globular mass in the left anterior chest wall, 
suggesting aneurysm or gumma (cf. Fig. 1). Autopsy disclosed a bronchogenic carcinoma with secondary 
involvement of the mediastinal nodes and anterior chest wall. (A, anterior view; B, lateral view.) 


upper lobe with metastasis to the first 
lumbar vertebra. The total duration of 
symptoms was five months. 

Case 5. V. T., white male, 39 years of 
age, no occupation. Chief complaints 
were a mass in left anterior chest wall 
(Fig. 14) and inner posterior aspect of the 
left thigh. Other symptoms included 
hoarseness, dyspnea, occasional cough with 
expectoration and blood-streaked sputum, 
night sweats, asthenia, emaciation, and 
fever. He was treated for tuberculosis at 
another institution. Sputa were repeatedly 
negative for tubercle bacilli. The blood 
Wassermann was 4 plus. Biopsy from left 
inguinal mass suggested the diagnosis of a 
sarcoma. Roentgenograms showed a 
spherical mass in the left upper chest 


tertiary syphilis with gummas of anterior 
chest wall and left groin; possible aortic 
aneurysm; sarcoma. Necropsy disclosed 
a bronchogenic carcinoma of the left upper 
lobe with extension into the pulmonary 
arteries and veins, left auricle, mediastinal 
and retroperitoneal nodes, right ulna, both 
adrenals, body of the pancreas, anterior 
chest wall, left thigh, and retroperitoneal 
nerves. Total duration of symptoms was 
seven months. 

Case 6. H. B., white male, 56 years of 
age, blacksmith. Symptoms of hoarseness, 
lump in the neck, considerable loss of 
weight, and weakness. Roentgen examina- 
tion showed bilateral hilar areas of density 
with marked peribronchial thickening ex- 
tending peripherally (Fig. 2). Left leaf of 
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diaphragm was elevated; area of rarefac- 
tion in right clavicle, probably metastatic. 
Bronchoscopy was negative. Clinical diag- 


Figs. 15-A and 15-B. Case 5. 


increased density and thickening of the 
right ischium and left os pubis (Fig. 17) 


’ 


area of bone condensation in the right 


Two views of rarefied area in upper ulna due to 


metastatic involvement from a bronchogenic carcinoma. 


nosis of lymphoblastoma was made. Bi- 
opsy of an enlarged node in the neck was 
reported as metastatic carcinoma, prob- 
ably of bronchial origin. Roentgen ther- 
apy afforded temporary palliation. Post- 
mortem findings revealed a bronchogenic 
carcinoma of the left upper secondary 
bronchus with extension into the left and 
right pulmonary parenchyma, pleura, dia- 
phragm, mediastinal nodes, areolar tissue, 
retroperitoneal lymph nodes, cervical 
glands, trachea, pancreas, liver, common 
bile duct, left adrenal, right clavicle, and 
left kidney. Total duration of symptoms 
was 17 months. 

Case 7. M. B., white female, 49 years 
of age, housewife. Symptoms were breath- 
lessness, cough, pains in sacral region 
radiating down the right thigh and leg, 
and pain in the chest on coughing. Roent- 
genograms showed a dense mass occupying 
the right upper lobe with elevation of the 
right leaf of the diaphragm, the findings 
suggesting a primary lung tumor (Fig. 16); 


ninth rib. Biopsy of a right inguinal node 
showed metastatic carcinoma, possibly 
of bronchial origin. Thoracic fluid (Fig. 
5) of a sero-sanguinous nature developed 
in the right chest necessitating frequent 
thoracentesis. Examination of the fluid 
revealed sufficient cells to warrant a 
diagnosis of epithelial malignancy. Prior 
to exitus the patient developed the signs 
of embolism in the popliteal artery of the 
right leg. The toes and foot became cold, 
edematous, and discolored. Autopsy 
showed a bronchogenic adenocarcinoma of 
the right upper lobe with metastasis to the 
pleura, right lower lobe and left lung, 
tracheobronchial nodes, spleen, ribs, right 
ischium and inguinal nodes (from the 
ischial lesion), adrenals, and liver. There 
was also evidence of an infarct of the left 
ventricle with an organizing intraventricu- 
lar thrombus and embolization to the 
kidneys and right popliteal and femoral 
arteries with gangrene of the foot. The 
total duration of symptoms was 13 months. 
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Case 8. V. B., white male, 44 years of 
age, plasterer. Symptoms of pain in the 


right side of the chest, hemoptysis, cough, 


Fig. 16. 


Fig. 16. Case 7. 


phragm, representing a primary lung tumor. 
Increased density and thickening of right ischium representing 


Fig. 17. Case 7. 
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genograms of the skeleton were normal. 


Bronchoscopy was negative. The patient 
was surgically explored and died of circu- 


Fig. 17. 


Dense mass in right upper lobe with elevation of right dia- 


Same case as shown in Figure 5. 


the osteoblastic type of metastasis from a primary bronchus carcinoma. 


Figs. 18-A and 18-B. Case 8. Roentgen study showed what appeared to be a primary tumor in upper 


right chest. Confirmed by necropsy. 
shadow suggestive of bronchostenosis. ) 


and expectoration. Physically, there were 
signs of consolidation in the right upper 
lobe. Roentgenological study showed what 
appeared to be a primary tumor in the 
upper right chest (Fig. 18). The roent- 


(A, postero-anterior view; B, lateral projection, showing the triangular 


latory collapse after an attempt at lobec- 
tomy. Necropsy revealed the presence of 
a bronchogenic carcinoma of the right 
upper lobe. Duration of symptoms was 
eight months. 
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SUMMARY 


It would be presumptuous to attempt to 
draw conclusions from our small series of 
cases. Nevertheless, close scrutiny re- 
veals several striking observations: 

(1) The incidence of bronchogenic car- 
cinoma is sufficiently high to demand our 
most earnest attention and concern. 

(2) The etiology is unknown. 

(3) The symptoms are not unlike those 
met with in other chronic pulmonary dis- 
eases, especially tuberculosis, bronchiec- 
tasis, lung abscess, mediastinal tumor, 
and fluid cyst of the lung. 

(4) The roentgenographic study, in- 
cluding iodized oil instillation, reveals the 
true nature of the pulmonary pathology in 
a great majority of the cases. 

(5) In the presence of pleural fluid 
which obscures the underlying lung mark- 
ings, an attempt to visualize the pulmo- 
nary process by over-penetrated films or by 
Potter-Bucky exposures with or without 
passive bronchography with lipiodol should 
be made. 

(6) With a mass in the region of the 
thoracic aorta, kymographic studies are 
indicated to exclude the possibility of an 
aneurysm. 

(7) A necrotizing process in the lung, 
portrayed roentgenologically, does not ex- 
clude the possibility of a carcinoma which 
has undergone liquefaction necrosis. 

(8) A negative bronchoscopic examina- 
tion does not preclude the diagnosis of a 
primary lung tumor, especially when the 
involvement is in the upper lobes or located 
in the finer bronchi. 

(9) If the diagnosis is in doubt, a 
biopsy, by excision or aspiration, of an 
available enlarged lymph node or mass 
should be made. 


(10) A metastatic process may present 
the first symptom of the disease. In 
suspecting the lung as the primary seat, 
any chronic pulmonary process, no matter 
how small, should be thoroughly investj- 
gated before excluding it as a possibility. 

(11) Clinically, the skeletal system, 
regional lymph nodes, and pleure are the 
sites of metastatic predilection. In the 
osseous system the pelvis, femur, spine, 
skull, and ribs are the more susceptible 
regions. 

(12) Roentgenologically, the skeletal 
lesions show osteolytic, osteoblastic, or 
combined types of involvement. 

(13) The prognosis of bronchus car- 
cinoma is bad. The vast majority of 
patients die within one or two years. 

(14) The present recognized forms of 
treatment are radiation and surgery. Radi- 
ation with the present technic is at best 
palliative; surgery offers hope in selected 
cases. 

(15) Microscopically, three types are 
recognized—the squamous carcinoma, the 
adenocarcinoma, and the undifferentiated 
group. 

(16) The more common sites of metas- 
tasis shown by necropsy are the regional 
lymph nodes, bones, pleure, adrenals, 
pancreas, liver, lungs, brain, pericardium, 
heart, cervical nodes, and kidneys. 


152 Clinton Avenue 
115 Eastern Parkway 
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SPONTANEOUS MEDIASTINAL EMPHYSEMA 


WITH REPORT OF A CASE ASSOCIATED WITH SPONTANEOUS PNEUMOTHORAX 


By JOHN B. MOREY, M.D., Commonwealth Fellow in Roentgenology, 1938, Ada, Oklahoma, 
; and MERRILL C. SOSMAN, M.D., Boston, Massachusetts 


From the Department of Roentgenology, Peter Bent Brigham Hospital, Boston, Massachusetts 


=HE credit for bringing this rare con- 

dition to the attention of the medical 

profession belongs largely to Ham- 
man (3). In 1937 he reported five cases, 
two of which had a small spontaneous 
pneumothorax associated with their medi- 
astinal emphysema. The same year Scott 
(6) reported two cases and called attention 
to the similarity of the pain of mediastinal 
emphysema to the angina of coronary 
thrombosis. 

There are a few case reports of this con- 
dition in the literature, sometimes occur- 
ring alone, and sometimes with pneu- 
mothorax as a result of definite causes. 
Some have occurred during influenza or 
pneumonia and have been ascribed to 
rupture of the alveolus during coughing. 
Faulkner and Wagner (2) reported a case 
in an uncontrollable asthmatic. A few 
such cases have occurred following artificial 
pneumothorax in which air may have been 
injected directly into lung tissue or in 
which the air in the pleural cavity escaped 
through the pleura into the mediastinal 
space. Trauma to the trachea or to the 
pleura may cause mediastinal emphysema. 
It sometimes follows thoracotomy and 
thyroidectomy. Strains of any kind, such 
as lifting, straining at stool, crying, par- 
oxysms of coughing, or childbirth may be 
responsible for the rupture of an alveolus. 

From the paucity of case reports of 
spontaneous mediastinal emphysema in 
the literature one would be led to believe 
that the condition is either rare or not well 
understood. It is an important condition 
to diagnose not because of its seriousness 
but because of the seriousness of the condi- 
tions it may simulate. As Hamman (3) 
and Scott (6) have pointed out, medias- 
tinal emphysema must be differentiated 
from such serious conditions as coronary 
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thrombosis, acute pericarditis, ruptured 
aneurysm, and pulmonary embolus. 

As has been stated, there may be a direct 
cause or an alveolus may rupture spon- 
taneously. Such ruptures may occur more 
often than one would think, and be re- 
sponsible for some of the pains in the chest 
that occur without apparent cause. After 
rupture, the air escapes through the rent 
in the alveolus and dissects its way through 
the fibrous tissue about the bronchi and 
blood vessels, escaping into the medias- 
tinum through the hilum of the lung. 
From thence, if enough accumulates, it may 
dissect its way up into the neck and over 
the shoulders. Occasionally, the air from 
an alveolus will dissect its way to the 
pleura and escape into the pleural cavity, 
producing a spontaneous pneumothorax as 
well as a spontaneous mediastinal em- 
physema. 

The onset of the condition is apt to be 
sudden and dramatic. The pain strikes 
the patient suddenly and is often severe in 
character, being located along the border 
of the sternum and referred to the shoulder 
and down the arm. There is an increase 
in pulse rate and sometimes an elevation of 
temperature. The patient may be short of 
breath and actually cyanotic, depending 
upon whether or not the amount of air in 
the mediastinum is sufficient to produce 
collapse of the blood vessels from pressure. 
Soon after the pain strikes, the patient will 
often say he can feel or even hear a peculiar 
knocking or clicking in his chest. This 
may be associated with the beating of the 
heart, respiration, and occasionally with 
swallowing. Change of position will cause 
a change in the intensity of the noise or 
perhaps complete disappearance of it. 

Examination will show the patient to be 
in obvious pain but not in the severe 
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collapse one sees with thrombosis of the 
coronary artery. He may lean forward, 
being most comfortable in that position. 
If the emphysema is in the neck or over 
the shoulders, one can feel it beneath the 


Fig. 1. Photograph of patient who appears 
healthy and well nourished. X marks the spot 
where the peculiar creaking noise was best heard. 


The most characteris- 


palpating fingers. 
tic finding, however, is the noise heard in 


the chest. This noise may, as in our case, 
be so loud as to be heard a foot from the 
patient without the aid of a stethoscope. 
It is a peculiar knock or click and at times 
resembles the squeak of a leather saddle. 
It may be synchronous with the heart 
beat, respiration, or both. The noise will 
vary markedly with a change in position. 
The area of cardiac dullness may be 
diminished to absent. X-ray examination 
will show a pneumothorax, if present, and 
at times it shows air along the lateral 
borders of the mediastinum and heart. 
The cases reported by Hamman (3) and 
Scott (6) required no treatment other 
than rest and sedatives for pain. Graded 
exercise was begun in from two to three 


weeks. Obviously the seriousness of this 
condition depends upon the amount of air 
that escapes from the lungs, and the pres- 
sure that builds up in the mediastinum. 
Ballon and Francis (1) have shown that 
the blood vessels of the mediastinum are 
the first structures to be compressed, 
This, in turn, produces cyanosis and air 
hunger. They recommend venisection for 
the cyanosis. It is possible that in cases 
of mediastinal emphysema active measures 
may have to be instituted. Cutting the 
skin over the neck to allow air to escape 
has beendone. Stenbuck (7) suggests that 
an artificial pneumothorax be done to 
completely collapse the lung in cases in 
which the air continues to leak. Our 
case required no special treatment other 
than rest and sedatives. 

Case Report.—R. W. G. was a husky, six- 
foot medical student, weighing 176 pounds: 
his family history was negative: he had 
had pertussis, mumps, and chicken pox as 
a child. He enjoyed good health until 
November, 1936, when he had a spontane- 
ous pneumothorax on the right side. It 
was not associated with active exercise. 
Careful examination, including x-ray of 
the chest and tuberculin skin test, showed 
no evidence of tuberculosis. His blood 
pressure rose temporarily from normal to 
160/76. He was kept on limited exercise 
until late in the Summer of 1937. 

His examination before beginning his 
medical school work in October, 1937, 
showed a small left varicocele. His blood 
pressure was 126/80, the urine was nega- 
tive, chest x-ray negative, and tuberculin 
skin test questionably positive. 

March 1, 1938, while working over a 
Haldane apparatus, he suddenly developed 
a severe pain in the left upper precordial 
region, a pain which was also referred to 
the left shoulder. The patient had to go 
home and rest. He slept well that night 
but next morning the pain was still present 
and extended down his left arm as well as 
being present over his heart and in his left 
shoulder. He said he felt better if he sat 
bent forward. The pain differed from the 
pain of his previous pneumothorax. This 
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pain was gripping in character, whereas 
the other was more of a dull ache and did 
not radiate. It was on the morning of 


March 2 that he became conscious of the 
knocking and clicking in his chest. 


At 


Fig. 2. Roentgenogram of chest showing normal 
heart and lungs and small apical pneumothorax on 
left. The thin layer of air just outside the peri- 
cardium is not demonstrable in reproduction. 


times he could feel it and at other times 
he could hear it. Anyone standing di- 
rectly in front of him could hear the noise. 
It seemed to the patient to be related to 
both inspiration and heart beat since it 
occurred regularly with the heart beat 
during held expiration, and decreased or 
disappeared during deep inspiration. This 
noise was best brought out by lying on his 
left side. It was obviously due to com- 
pression and expansion of the mediastinal 
interstitial emphysema by the beating 
heart. Swallowing did not produce any 
noise or sensation. 

The patient did not appear acutely ill. 
His temperature was 97.2° F.; his pulse, 
respiration, and blood pressure were nor- 
mal. Examination showed the lungs to be 
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normal. The cardiac dullness was not ob- 
scured. Upon auscultation, noises de- 
scribed by some as clicks, knocks, or a 
“leathery noise’ were heard. These noises 
were heard in the second and third left 


Fig.3. Enlarged section of roentgenogram shown 
in Figure 2, showing pneumothorax at left apex and 
the slight thickening of the visceral pleura over the 
apex. 


interspaces and over the upper sternum 
when the patient was in a sitting position. 
They came intermittently, and apparently 
were synchronous with the heart beats. 
They were best heard with the patient 
lying on his left side and in that position 
they were heard over the third and fourth 
left interspaces. There was never any 
subcutaneous emphysema in the neck. 
X-ray examination March 2, 1938, 
showed a small pneumothorax on the left, 
with a maximum collapse of 2.5 cm. over 
the apex. The pleura was slightly thick- 
ened here, but there was no evidence of 
pulmonary tuberculosis. There was a 
slight amount of free air along the left 
border of the heart. A follow-up x-ray 
examination two days later showed a defi- 
nite decreasein the sizeof the pneumothorax 
and failed to show any free air in the medi- 
astinum. Three weeks later the pneu- 
mothorax had completely disappeared. 
The precordial pain gradually subsided, 
so that by March 8, 1988, one week from 
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the time of onset, the precordial distress 
had disappeared entirely. The crackle in 
the chest persisted for two weeks. An 
electrocardiogram, taken two weeks after 
the attack of pain, was essentially negative 
except for slight right axis deviation. 

April 12, 1938, the patient returned for a 
check-up. He said that he felt fine. 
His weight was 184 pounds and his physi- 
cal examination was negative. 

April 16, 1938, the patient was allowed 
to throw a tennis ball around. While 
doing this he was conscious of what felt like 
a “‘stitch’’ in the left chest just lateral to 
the precordium. He paid very little at- 
tention to it. Next morning, while read- 
ing, the pain came on in the left chest as 
before but not nearly so severe. It 
radiated to-the left shoulder but not down 
the left arm. The pain never was felt 
in the right shoulder or arm. The knock 
could be felt and heard again by the patient 
and with the stethoscope. It was heard 
best, as before, with the patient on his 
left side, over the third and fourth inter- 
spaces. There was no change in tempera- 
ture or pulse. It was more related to 
breathing than to heart beat this time. 

The x-ray examination of his chest was 
negative except for a band of thickened 
pleura over the left apex. Within four 
days the pain had disappeared, and the 
knock was heard only occasionally after a 
deep inspiration. 

CONCLUSION 


The severity and location of the pain so 
closely resemble those described in attacks 
of coronary occlusion that it seems well 
worth while to present our case and call 
attention again to the fact that all chest 


pains are not angina pectoris. If diag- 
nosed angina pectoris, obviously a great 
harm is done the patient. The noise heard 
could very easily be confused with a peri- 
cardial friction rub or might perhaps be 
entirely mystifying if this condition were 
not kept in mind. 


Spontaneous mediastinal emphysema ap- 
parently is a rather benign condition, but 
it may recur and also may be associated 
with a spontaneous pneumothorax—al] 
of which means loss of time to the indi- 
vidual. The mildness of the condition de- 
pends upon the quantity of air which es- 
capes into the mediastinum. Most cases 
will clear up with rest, sedatives, and time. 

Roentgenographically, one may be able 
to show the associated pneumothorax, if 
present. The mediastinal emphysema is 
more difficult to delineate, but it may be 
demonstrated by oblique or lateral roent- 
genograms, either in the anterior medias- 
tinum, around the pericardium, or even 
along the larger bronchi in the posterior 
mediastinum. 


SUGGESTIONS 


There is no law to prevent roentgenolo- 
gists from using their ears as well as 
their eyes in the attempt to make an 
accurate and helpful diagnosis. A stetho- 
scope can conveniently be hung near a 
fluoroscope. Once this peculiar creaking 
sound of mediastinal emphysema is heard, 
it and its significance are not likely to be 
forgotten. 
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THE CO-RELATION OF PHYSICAL AND CLINICAL DATA IN 
RADIATION THERAPY! 


By WILLIAM H. MEYER, M.D., New York City 


Director, Department of Radiology, New York Post-graduate Medical School and Hospital, 
Columbia University 


ation therapy can be roughly summar- 


EE more important problems of radi- 
ized as follows: 


(A) The estimation of the radiosensi- 
tivity (1 and 2) of a given lesion 
(by biopsy study). 


The selection of the proper quality 
of radiation according to the loca- 
tion and depth of the lesion. 


Delivery to the lesion of the re- 
quired radiation dose intensity. 


The number of portals (by cross- 
fire) to be selected (with skin 
tolerance the limiting factor) to 
build up the required depth dose. 


The choice of treatment method: 

(a) Multi-unit single dose (de- 
structive to superficial le- 
sions). 

(b) Sub-unit with recovery interval 
(applicable to the more radio- 
sensitive lesions). 

Fractional cumulative (for all 
deeper seated and less radio- 
sensitive lesions). 


(c) 


To bring to realization the importance of 
the subject matter under consideration, it 


'The present paper, received for publication May 18, 
1938, is a correlation by the author from material pre- 
sented by him as follows: 

“Quality Selection in Radiation Therapy”: Pre- 
sented in part as exhibit at the Fifth International 
Congress of Radiology, Chicago, Sept. 13-17, 1937. 

“The Co-relation of Physical and Clinical Data in 
Radiation Therapy”: Paper read in full at the New 
York Roentgen Ray Society, April 18, 1938. 

“A Qualitative-quantitative Concept of Radiation 
Therapy”: Exhibit at Annual Meeting, New York 
State Medical Society, May 9-12, 1938, and paper 
(synopsis of same topic) May 11, 1938. 
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might be well to put this in the form of two 
questions, namely: 
(a) Of what significance are quality 
variations? 





In terms of + — skin unit dose. 


By absorption curves, by the 10 cm. 
depth dose, or by the half value 
layer correlated to phantom meas- 
urements. 


In r, or in fractions or multiples of 
the unit skin dose. 





(b) Just what does it mean when one 
records a certain number of r as 
dosage in radiation therapy? 


A basic fact ever to be kept clearly in 
mind is that zonometric dose calibration in 
r is a purely physical measurement, and has 
value in radiation therapy only when 
properly correlated to biological reaction. 
With due respect for much important bio- 
logical research and experimentation, never- 
theless, in clinical radiation therapy, the 
human skin still remains the most practical 
guide as a biological index of dosage. 

The variants of quantity, quality, and 
time, as well as the area, exclusive of the 
obvious inverse square distance rule, are 
under consideration insofar as these may 
influence the r dose in relation to a given 
reaction. 

In this connection, it might be well to 
state that these variations are not hair- 
splitting, small percentage differences, but 
sufficiently large to afford clinically ob- 
servable effects. 

Clinical experience soon forces one to the 
conclusion that the r dose is not purely a 
mathematical compilation of the obvious 
physical factors. 
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Observation indicates that with all other 
factors constant, there is a considerable 
difference in the r dose required for a given 
reaction, depending upon at least five 
important variants: 


1. Voltage and filtration (wave length) ; 
2. Size of portal (area exposed) ; 
The intensity of dose administration, 
1.e. r/min., or 
The rhythm or frequency of a given 
dose application; 
The depth at which the calculated 
dose is delivered. 


Notwithstanding experiments which in- 
dicate that the biological effect is inde- 
pendent of the wave length (3), there ap- 
pears to be a definite difference in the re- 
action of thin layers of biological test 
material and thick human tissue mass. 

Every radiotherapist of experience ad- 
mits and uses a far greater r dose with 
strongly filtered rays than with low voltage 
unfiltered therapy (4). 

Given information with respect to the 
radiosensitivity of a lesion, the next im- 
portant item in our opinion is the proper 
selection of quality of radiation. 

Whether the direct or scatter ray, recoil, 
or photo-electron be the effective agents in 
radiation therapy, the fact remains that 
only absorption can be the true index of 
work accomplished. 

On physical grounds, for calibration pur- 
poses, the half value layer is practically 
accepted as the best method yet evolved 
for quality determination. If one knows 
the voltage and filter, then the half value 
layer affords as accurate determination as 
any other quality measure. However, 
these measurements are made in such 
materials as aluminum and copper, and for 
the sake of comprehension on the part of 
the practical radiotherapist must by some 
means be correlated with what transpires 
in the human body. For this purpose, we 
have carried the half value layer over into 
large water phantom measurements, with 
the idea that this affords the clearest con- 
cept of ray transmission and absorption 
similar to those in the human body. 


Some points which I wish particularly 
to emphasize are: 

1. By over-penetration one invites un- 
necessary damage to deeper lying 
tissues. 

2. Over-shooting results in a lowered 
unit mass absorption, and 

3. A heavy exit dose (to small and 
medium sized parts) curtails cross- 
fire efficiency. 

Since the half value layer lends itself to 
the more rapid comprehension of the sub- 
ject matter at hand, I shall restrict myself 
to it in the designation of ray quality. 

The clinical radiologist must establish a 


fundamental working hypothesis based upon 


sound experimental facts; otherwise he is at 
an utter loss to evaluate or correlate the 
clinical observations and results. 


QUALITY SELECTION 


The method of quality selection em- 
ployed by us is illustrated by Charts 1 to 8. 
Chart 1 is a key chart in which the main 
sketch is designed to illustrate the respec- 
tive quantities of various qualities of radia- 
tion that comprise the heterogeneous bun- 
dle of unfiltered radiation from a medium 
hard tube. The curve is exponentially 
that of transmission through successive 
thicknesses of aluminum as indicated on 
the right. One will observe that the half 
value layer of this particular beam is at 
about 1.5 mm. of aluminum. 

The illustration in the lower left-hand 
corner is merely presented to indicate that 
absorption occurs throughout the medium. 

In succeeding sketches (shaded to indi- 
cate the color scheme of the originals), the 
crosswise shading of the absorption curves 
indicates the levels at which certain quali- 
ties of radiation are, in the main, ab- 
sorbed. The absorption curves are ex- 
ponential, but based upon measurements 
in a large water phantom (by Glasser). 

In the study of the transmission curves 
of the several ray qualities illustrated, a 
point to which we wish to call attention is 
the relative size of the small wedge- 
shaped blocks along the left-hand curve, 
wherein the difference between the incident 
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and transmitted intensities of the first and quantity of radiation absorbed in any given 
each succeeding centimeter depth is desig- thickness of tissue. 
nated as radiation lost or absorbed. The The larger blocks indicated by the first, 
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In Qualitative Chart No. 1, we have employed the spectral colors (shown here by 
shading) to illustrate the relative quantities of the various ray qualities composing an 
x-ray beam. The radiation here indicated is unfiltered with approximately 100 kv. 
(For further detail, see text.) 


fact is that the effective radiation is not the second, and third half value layers also 
Percentage intensity transmitted, but the give a relative concept of the effective part 
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of the ray bundle and not the percentage 
intensity transmitted. 
The right and left curves were drawn 
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in somewhat less than the first centimeter 
depth of water phantom. 
This and softer types of radiation are, 








In Qualitative Chart No. 2, the right-hand curve is one of trans- 
mission in a large water phantom. The centimeter depth is indi- 
cated on the right. The top lines represent 100 per cent surface 
intensity. The respective half value layers are indicated. On 
the left (simply a reverse of the other curve), the absorption 
blocks of each succeeding centimeter depth are indicated. In 
this particular instance, the half value layers correspond practi- 
cally with lcm. Attention is called to the relative sizes of each of 
the blocks and to the fact that the upper zone is that of maximum 


absorption. 


merely to avoid the complexities of the 
several data represented. 

It is gradually becoming evident that 
the physically (air) measured r is not the 
absolute clinical gauge of dosage that some 
presumed it to be. 

To the iontoquantimeter, 600 r is just 
that and nothing more: In the human 
organism there are introduced the in- 
fluencing factors of quality, area, time, 
mass, and relative sensitivity, of which 
ionization takes no heed. 

Chart 2, Low Voltage and Weakly Fil- 
tered Radiation, is presented in illustration 
of the fact that with low voltage and weak 
filtration, the maximum absorption occurs 


therefore, indicated only in superficially 
located lesions.’ 

Chart 3, Medium Voltage with Moder- 
ate Filtration: In this chart, with in- 
creased voltage, but more particularly be- 
cause of moderate filtration, a somewhat 
greater depth dose is obtained. Fifty 
per cent absorption is indicated within the 
first 2cm. depth. This type of radiation is 
better suited to deeper infiltrating cutane- 
ous and subcutaneous lesions. 

In cases in which deeper reactions and 


2 Because of the difficulty of measurements with soft 
radiation in less than 1 em. depth in water phantom, 
for all unfiltered radiation an aluminum scale in 0.2 
mm, gradations is employed by us. 
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systemic effect are sought, then higher 
voltage and stronger filtration may be 
desirable. However, in superficially lo- 
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OT 


plying ray qualities as indicated in Charts 
2 and 3, we would refer to an article pub- 
lished by us in 1921 (5), wherein we pre- 
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For Subcutaneous Lesions without Cutaneous 
Involvement (such as Recunent or Metastatic 
Subcutaneous Nodules) the Indications are: 


Intermediate Voltage (* 139 NVv)---- et 


Weah Filtration (#21»m Al.)----------- mre: 


Maximum Absorption 


Cutaneous and Subcutaneous--- 


a/?. inclusive of Lesion 


In Qualitative Chart No. 3, a ray quality is illustrated which is suitable for some- 


what deeper infiltrative and subcutaneous lesions. 


will be found in text.) 


cated lesions, where heavy dosage is indi- 
cated, then it is most certainly illogical to 
employ highly penetrating radiation. 

It is plainly discernible that in strictly 
superficial Jesions, the lower voltage and 
weaker filter results in the maximum 
absorption at the lesion site with minimal 
Systemic effect and depth dose damage. 

With regard to the practicability of ap- 


(A more detailed description 


sented 100 consecutive cases of epithelioma 
treated by the multi-unit single dose 
method. A follow-up of five years and 
over revealed but a 2 per cent recurrence, 
wherein further treatment was required. 
By the use of radiation of such low pene- 
tration, wherein 50 per cent of the dosage 
is absorbed in the lesion, one minimizes 
damage to deeper tissues. In applying 
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this technic, the quality varies according 
to the thickness of the lesion. (With such 
qualities of radiation, the erythema skin 
unit dose ranges from 350 to 400 r.) The 
technical factors were as follows: 


Skin-focus distance, —30 cm. 
Qual., d/2 in 0.5 to 2 mm. Al 
150 r per minute dose administration 
large lesions 4 to +6 cm. —2,500 to 3,000 r = 
| (6 to8 E.S.U.) 
Total r )small lesions 1 to —2 cm. —5,000 to 6,000 r = 
(12 to 15 E.S.U.) 


It should be noted that heavier dosage is 
required with smaller lesions. This re- 
veals the fact that iontoquantimetric 
measurements are not synonomous with 
clinically observed reactions. In this in- 
stance, the influence of the size of the area 
on the applied dose is illustrated. 

A case of papilloma back of the right ear 
showed complete regression of the lesion 
by radiation therapy with the technical 
factors the same as for treatment of epi- 
thelioma, as outlined. Fifteen years later 
an ulcer appeared on the inside of the 
concha with a small local area of cartilagi- 
nous degeneration, suggesting perhaps un- 
avoidable lack of protection and over- 
penetration. 

Chart 4, Intermediate Voltage and Fil- 
tration, indicates that with a filtration of 
4.5 mm. Al, the half value layer or 50 per 
cent absorption occurs within about the 
first —4 cm. depth. This type of radia- 
tion is, therefore, best suited for lesions 
located somewhat deeper and for subcu- 
taneous lesions, affording increased pro- 
tection to the superficial layers, moderate 
improvement in the depth dose, and a 
minimal exit dose. 

This treatment form is also suitable for 
small and medium sized parts where a 
build-up of the depth dose is to be ob- 
tained by the cross-fire method. The 
lesion, of course, should be located within 
the zone of maximum absorption. 

Of all types of cases presented for radia- 
tion therapy, children require the most 
careful consideration with regard to possi- 
ble damage to young and rapidly growing 
more radiosensitive tissues. We have ob- 


served, perhaps in several unavoidable in- 
stances, arrested development and inter- 
ference with growth as a result of radiation 
therapy with dosage not even sufficient to 
show any superficial reaction. 

An example of a type of lesion wherein 
great care in applying radiation therapy is 
required is in the treatment of abnormal 
thymic enlargment. We have well over a 
thousand of this type of case, wherein 
naught but beneficial results have been 
obtained. We believe this due to the fact 
that we have assiduously avoided over- 
penetration, the half value layer never ex- 
tending beyond the presumptive depth of 
the lesion. Again, because of the sensi- 
tivity of thymico-lymphatic tissue, heavy 
dose intensities are not required. 

The method of treatment employed by 
us in this type is the fractional interval 
dose method. The quality varied from d/ 
2 to d/4 (as shown in Charts 3 and 4) 
according to the size of the child and the 
thickness of tumefaction. The maximum 
single surface dose applied is 200 r. This 
is repeated not more than twice at ten-day 
intervals. Two treatments usually suffice. 
More than three treatments are never 
used, since our experience would indicate 
that that tumefaction which does not yield 
is due to some other cause than thymic 
hyperplasia. 

Though we have used the thymic cases 
as an illustration, the same care in the 
proper quality selection in children is 
necessary irrespective of the type and 
location of the lesion. 

In view of the many experiments on 
plant life, seedlings, and lower animal 
forms, there is no need of further proof of 
the inhibitive effect of even moderate ir- 
radiation. (In this connection, we have 
presented a case of unavoidably arrested 
development from irradiation eight years 
previous. This was a case of endothelial 
sarcoma of the ulna. The dosage applied 
was never sufficient to cause any visible 
skin reaction. oth bones of the forearm 
are about one inch shorter than on the 
opposite normal side.) 


Chart 5, High Voltage and Strong 
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Filtration: The type of radiation here 
ilustrated is intended for intermediate 
depth lesions or those coming within the 
frst six or seven centimeters depth as 
indicated by the half value layer. This 
chart is inserted because it is illustrative of 
an absorption curve which corresponds 
most closely to that employed by a con- 
siderable number of installations through- 


out the country, where higher voltage 
equipment is not available, namely, 180 to 
200 kv. and 0.5 mm. Cu filter.* I think 
that this particular form is of limited value 
in extremely large individuals with deeply 
located lesions. Some of this difficulty 
can be overcome by employing greater 
filter thickness, as indicated in Chart 8. 


3 Cu filters are faced with 1 mm. Al. 
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In Qualitative Chart No. 4 is illustrated a quality of radiation better 
suited for intermediate depth lesions in small parts wherein minimum depth 
dose damage and better cross-fire efficiency are desired. In this and each 
succeeding chart, by study of the size of the absorption blocks, it becomes 
evident that lesions will receive a maximum radiation effect if placed within 


the first half value zone, 
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Here, however, I wish to reiterate that 
in cases in which damage to deeper seated, 
radiosensitive tissues or organs might re- 


careful selection of ray quality is indicated. 
In the light of our present knowledge, this 
group is as follows: Lymphoblastoma, 13; 
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For somewhat deeper lesions a popular 
is the above 


In Qualitative Chart No. 5 is illustrated a ray quality which appears to be one of the 
most popular forms at present in use with a 200 kv. installation in the treatment of 


deeper seated lesions. 


We personally feel that a somewhat superior quality and 


homogeneity of radiation is obtainable if a 0.75 mm. Cu filter is used, as illustrated 


in Chart No. 7. 


sult from the selection of a too penetrating 
ray quality, it would appear advisable to 
select a lower ray quality, one wherein the 
lesion would be encompassed within the 
first half value layer, thereby minimizing 
the damaging effect beyond the lesion as 
well as reducing the exit dose, and en- 
hancing the possibilities of building up a 
better depth dose by the cross-fire method. 

The benign and more _radiosensitive 
malignant lesions of intermediate depth 
would appear to be those in which the most 


lymphogranuloma (Hodgkin’s disease), 
189; lymphosarcoma, 82; lympho-epi- 
thelioma, 6; leukemias, 26; endothelial 
sarcoma, 3; embryonal carcinoma (testes, 
ovary, and kidneys), 34; chronic ade- 
nopathy (?), 11. 

As reference, we might cite an article 
published in 1921 (6). Since that time we 
have increased our series to a total of 366 
vases, variously diagnosed as the above. 
We have included these various patho- 
logical processes in one group, since their 
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response to radiation therapy is reasonably 
within the same limits. Regression in 
most instances is obtainable with dosages 
equivalent to from one-third to one-half of 
4 skin unit dose delivered to the lesion.* 

Whereas in former years, we employed 
the sub-unit interval dose method in the 
treatment of this type of case, we are to- 
day using the limited cumulative frac- 
tional method. I must admit that I am 
not yet quite convinced of the superiority 
of the latter, providing the sub-unit inter- 
val method be properly calculated and 
administered. In either instance, we are 
careful to select the quality of radiation 
most suitable to the case at hand, it being 
our effort to place the lesion within the 
first half value layer as gleaned from phan- 
tom measurements and as illustrated in the 
charts thus far shown. 

The technical factors we at present 
employ are: 


Quality variations, according to the size and depth of 
the lesion, from d/2 —4 to 8 cm. in H.O phantom. 
S.F.D., 50 to 70 cm., r/min. at 32 and 16, respectively. 

r per area 160 to 175, number of areas, 2 to 3. 

Rhythm, alternate days for each area. 

Number of treatments, depending upon the particular 
type and sensitivity of the lesion (average 6 to 9 
treatments). 

Total dose, from 1,000 to —1,500 r per area, 


A case of chondrosarcoma of the ilium 
observed six years after treatment reveals 
the fact that even the fractional method of 
irradiation, if too frequently repeated, may 
also result in late skin changes, telangiec- 
tasis, atrophy, etc. This is one of the 
many confirmations of our often repeated 
statement that there is no such thing as 
absolute decadence of any radiation dosage 
that approaches even a sub-erythema dose, 
no matter how applied. 


‘In the exhibit there were one or two photographic 
illustrations of each of the pathological processes above 
mentioned. The figures refer to the number of individ- 
ual cases, totalling 366. The purposes of referring to 
this series of cases is to illustrate the uniformly satis- 
factory results obtained by the technical procedure and 
method of quality selection here presented. 

A number of lesions less sensitive than the group 
above referred to were also shown, wherein by the 
cumulative fractional method of radiation therapy, 
satisfactory results were obtained 


We have seen several cases of pleuro- 
pulmonary fibrosis resulting (perhaps un- 
avoidably) from over-penetration. 

Most of these are post-operative local 
recurrences with axillary and cervical 
metastases, as well as a few in our series 
wherein a carcinoma also developed in the 
opposite unremoved breast. 

I am convinced that some of these 
serious after-effects can be prevented by 
proper technical application and avoidance 
of over-penetration by the selection of the 
most suitable ray quality, as illustrated 
in Chart 6, and avoidance of over-pene- 
tration as is shown in Chart 7. 

Chart 6 illustrates the advantage of 
proper quality selection for the particular 
case at hand. By having the lesion within 
the zone of maximum absorption, one 
minimizes damage to the deeper lying 
tissues. (Note that the lesion is encom- 
passed within the first half value layer.) 

Chart 7 shows the disadvantage of over- 
penetration with resultant damage to 
deeper lying tissues. Who of us, with 
sufficient experience and the courage to 
survey the follow-up observations, has not 
seen the suffering due to post-radiation 
damage and fibrosis? (Note that in this 
instance, the first half value layer extends 
almost twice the depth of the lesion.) 

Chart 8, High Voltage with Very Strong 
Filtration: The absorption curve here il- 
lustrated comes close to the practical 
working limits of the depth dose obtainable 
with the usual 200 kv. installations; 
filtration beyond the 2 mm. copper here 
indicated results in but little improvement 
of the depth dose. It is self-evident that 
the purpose of such ray quality is for the 
treatment of deep seated lesions in heavy 
patients. 

Taking advantage of the fact that a 
moderate variation of the depth dose is 
obtainable by variation of the focal dis- 
tance, one observes that with 200 kv. and 
the same filtration, if the focal distance is 
increased by about 50 per cent, practically 
the same depth dose and half value layer 
is obtainable as with a 400 kv. installa- 
tion. The d/2 layer under either of these 
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conditions approaches the ninth centimeter 
depth in the water phantom. 

Though all tissues may be said to have a 
given degree of radiosensitivity, and en- 
couraging results have been obtained in a 
selected group of cases, nevertheless the 
sensitivity of certain types of malignancies 
(such as deep-seated adenocarcinomas) is 
so low that it may well be said that they 
are radioresistant in relation to the neigh- 
boring normal tissue. Apropos of this, and 
I trust without appearing too pessimistic, 
I may say that I know of no cases of adeno- 
carcinoma of the liver or hepatic duct 
system, pancreas, stomach or intestines, 
in which any lasting effects from radiation 
therapy alone have been obtained. 

In the less sensitive types of deep-seated 
malignancy, the indications for pre-opera- 
tive radiation therapy are to bring about 
as much recession as possible, checking 
cellular activity, and by the further re- 
active changes in the neighboring tissues 
and vascular supply reduce the chances of 
hematogeneous metastases and inhibit 
growth extension along the routes of lym- 
phatic drainage. 

Post-operatively prophylactic or pallia- 
tive irradiation is indicated for reasons 
similar to those above enumerated. 

It remains to be seen what the effects 
will be of the newer method of fractiona- 
tion with increased voltage and filtration, 
most particularly if combined with the 
maximum practical number of portals for 
cross-fire. 

Supervoltage with Very Strong Filira- 
tion.—From the foregoing, the indications 
for treatment of deep lesions would appear 
to be for much higher voltage and stronger 
filtration. The fact remains, however, 
that short of one million volts and filter 
equivalent for six or more millimeters of 
copper, the depth dose as indicated by the 
half value layer in a water phantom has, 
from the experimental data thus far pre- 
sented, not yet exceeded the tenth centi- 
meter depth. 

RADIATION QUANTITY 

Reaction vs. the r Dose as the Measure of 

Ray Quantity.—Other than increased pene- 


tration, the more promising principles upon 
which improvement in radiation therapy is 
anticipated are based upon a slower rate 
of dose administration wherein by lower 
intensity, fractionated rhythm, and cumu- 
lation, a somewhat different and more pro- 
tracted reaction is brought about. 

The clinical observations, however, indj- 
cate that there is a very definite difference 
between the skin and biological reactions in 
relation to the physically measured r dose, 
The main influencing factors requiring 
consideration are: (a) Quality in relation 
to depth; (0) size of area irradiated; (c) 
dose intensity, and (d) rhythm. 

The first item is the r dose in relation to 
changes in quality. Many years ago, it 
was observed that for a given reaction the 
surface dose as physically measured in- 
creases with increased voltage and filtra- 
tion (7). 

Some years later, Glasser and I (4) ven- 
tured publication with some experimental 
data in relation to the variation of the r 
dose with changes in quality, and I take 
the liberty of presenting a more recent 
chart on this work (Chart 9). 

One will note that whereas an erythema 
will result in the majority of cases with 350 
r (measured in air) under the conditions 
given with low voltage and weak filtration, 
that over 700 r would be required if higher 
voltage and strong filtration are employed.' 
Therefore, as much as 100 per cent differ- 
ence in the air-measured r dose may be 
ascribable to quality variation ranging 
from low voltage unfiltered to high voltage 
strongly filtered radiation. These differ- 
ences appear ascribable to scattering and 
alterations in absorption in a given unit 
mass, as well as to change in dose rate. 

The Influence of the Size of Portal on the 
Total r Dose Required for a Given Reac- 
tion.—-It is quite probable that some of the 
uncertainty regarding the erythema “‘as a 


5 The curve is drawn from experimental and treat- 
ment observations on 10 cm. circular areas—1oniza- 


tion measurements in air. The original experimental 
data were derived from an epilation on the scalp, a re- 
action more indicative of the inhibitive radiation effect. 
With us, this dose is synonymous with an erythema on 
an indifferent extensor surface. 
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unit dose standard”’ is due to oversight of areas could tolerate much heavier dosage. 
the influence the size of the area irradiated Thus, the smaller the area, the greater the 
will have upon the reaction produced by r dose required for a given reaction. 

a given quantity of radiation (7.e., the r On Chart 10, the ordinates (vertically 
dose). placed) represent the diameters of circular 
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In Qualitative Chart No. 6 is graphically presented the advisability of selecting a 
ray quality best suited to the depth location of a lesion. 


Though with large areas (perhaps from areas. The abscissa represents the total r 
10 cm. in diameter upward) but little varia- dose required for a given reaction. The 
tion in reaction to a given dose is observ- points indicate the result of our experience 
able, we have long since known that small and experimental observations. An ex- 
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ponential curve which most closely ap- area, or possibly as the inverse cube root of 

proaches these points suggests that the the area.® 

total r dose varies practically as the inverse Though there are undoubtedly other 

square root of the diameter of a circular influencing factors (such as the more rapid 
recovery of small traumatized areas), 
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In Qualitative Chart No. 7, by contrast with Chart No. 6, 
is illustrated the likelihood of depth dose damage resulting 
from over-penetration. In this instance, the half value zone 
extends more than twice the depth of the lesion. Therefore, 
especially by cross-fire, will an excessive depth dose be accumu- 
lated. This is undoubtedly one of the reasons why serious 
pleuropulmonary fibrosis results from treatment of breast 
cancers. 


nevertheless we have found the 
above working rule applicable in 
a wide diversity of cases as pre- 
sented in our department. 

The Effect of the Dose Intensity 
(in r/min.) on the Total r for a 
Given Reaction.—In Chart 11, we 
present an exponential curve which 
corresponds most closely to our 
clinical and experimental observa- 
tions. The ordinates indicate the 
(r/min.) continuous dose applica- 
tion, the abscissa the total r dose 
for a given reaction. If the tran- 
scribed curve (dotted line) of Hol- 
thusen (8) is shifted from the zone 
of greater intensity, to the left, it 
will be found to coincide quite 
closely with our own data. The 
conclusion is that within practical 
working limits, the lower the in- 
tensity of dose administration 
(r/min.), the larger the total r 
dose for a given reaction. Hardly 
anyone will argue the statement 
that with the slower rate of dose 
administration or with the rhythmi- 
cally repeated smaller dosage 
(through cumulation) are improved 
clinical results obtained. 

The exponential curve we have 
drawn in Chart 11 indicates that 
the total r dose required for a given 
reaction varies approximately as 
the inverse cube root of the applied 
intensity, 7.e., r/min. dose. 

The Influence of Interrupted or 
Rhythm Method of Treatment upon 
the Total r Dose.—The question of 
rhythm becomes a far more com- 
plicated matter to reduce to a work- 

In this and the succeeding charts, the 
main heavy curves correspond to a full ery- 
thema dose. The lighter edge of the shaded 
area would more nearly represent a threshold 
erythema, or about 20 per cent less dosage 
than indicated by the curve. 





MEYER: PHYSICAL AND CLINICAL DATA IN RADIATION THERAPY 39 


€ 


ing formula, since such great latitude of years should not be too lightly discarded. 
variation is possible. I have taken the The constant technical revisions to comply 
liberty, however, of presenting Chart 12, with the biological reactions reveal the 
which illustrates that the same factors are state of flux and lack of standardization of 
efiective as in the preceding examples, the principles involved. 


namely, with reference to the in- 
fluence of the r/min. rate of dose 
application. 

One will observe that with heavy 
dosage frequently repeated a peak 
of maximal intensity is reached 
quite early, with a sharp skin reac- 
tion well in excess of the old stand- 
ard erythema dose. On the other 
hand, with lower dose intensity, 
repetition is feasible over a longer 
period with a far greater total r 
dose from which, though the re- 
action appears severe, the skin re- 
covers more satisfactorily than 
when the sharper peak reaction is 
obtained. The smaller the single 
dose, the more frequent the rhythm 
of repetition, the larger the total r 
dose for a given reaction. As one 
increases the initial r dose the re- 
covery interval becomes longer and 
one approaches the old sub-unit 
interval dose method. 

The data on Chart 12 are strictly 
empirical but based upon experi- 
mental and clinical observations, 
and are presented because some or- 
derly mode or procedure must be 
maintained so that clinical-patholog- 
ical observations and comparative 
results may be properly evaluated. 

It is yet to be determined whether 
one method of fractionation has any 
advantage over another. 

Whether a somewhat heavier dose 
at properly estimated intervals to 
meet the particular sensitivity re- 
quirements and recovery cycle, re- 
spectively, of certain of the more 
tadiosensitive /esions may not be 
just as satisfactory as fractionation 
still remains to be proven. The 
mass of experience gained, and the 
often remarkable results obtained 
by older methods during the passing 
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In Qualitative Chart No. 8, we illustrate the practical 
technical limitations with a 200 kv. installation. Increased 
filtration results in but little improvement in the depth dose. 
Therefore, practical homogeneity for this quality of radiation 
would appear to have been obtained. It will be noted that 
the half value layer approaches the ninth centimeter depth. 
Even with a million volts and increased filtration, the half 
value layer has as yet barely reached the tenth centimeter 
depth. 
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SUMMARY 


Variations in the r dose depending upon 
changes of such physico-technical factors 
as amperage, voltage, filtration, and dis- 
tance are quite obvious and reasonably 
calculable. 
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practical radiation therapy and has a most 
important bearing upon the actual depth 
dose and biological reaction desired. 

The size of the portal has a definite 
bearing upon the number of areas for cross- 
fire to be used. For a lesion at a given 
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Quantitative Chart No.9. For equal skin or biological reaction, the total (r dose) 
required depends somewhat upon the radiation quality. For a fairly uniform mild 
erythema reaction, the curve indicates a range from —350 r with low voltage weakly 
filtered rays to +700 r when high voltage and strongly filtered rays are employed. 
Several technical factors as employed by us are indicated on the chart. 


On the other hand, the less evident but 
nonetheless important discrepancies be- 
tween the r dose and skin or biologic reac- 
tion require most careful consideration. 

Instead of attempting a summary of an 
already too condensed presentation, a few 
practical illustrations may be offered. 

The schematic data illustrated in Chart 
13 are presented because of the pronounced 
influence that the size of the portal or area 
irradiated will have upon the depth dose 
(here expressed in the half value layer). 
The influence of voltage and filtration upon 
the depth dose had ample illustration in 
the quality selection Charts 2 to 8. 

In Chart 13 it will be observed that with 
a small pencil beam, the physically meas- 
ured depth dose is far less than when a 
large area is irradiated (9), and that the 
range of error approaches 100 per cent. 

The above mentioned fact, though well 
known, suffers considerable neglect in 


depth, the smaller the size of the area 
irradiated, the greater the number of por- 
tals of cross-fire required for a predeter- 
mined depth dose. Therefore, different 
isodose charts for various sized portals 
must be available. 

An error of over 50 per cent in depth dose 
can be demonstrated easily within the usual 
technical procedures when a single large 
portal isodose chart is employed in the 
calculations of the number of smaller por- 
tals for cross-fire. It stands without 
argument that in deep-seated lesions the 
number of portals for cross-fire is a most 
important factor in the delivery of a proper 
depth dose. 

Composite Chart 14 will require con- 
siderably more detail study for comprehen- 
sion of the several factors involved. Be- 
cause of the change in voltage, milliamper- 
age, filter, and distance factors, a difference 
in the unit mass absorption as well as a 
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wide variation in the (r/min.) time relation 
of dose administration is here introduced. 

Concentrating on the figures on the 
horizontal line marked “‘surfaces,’’ we note 
that the physically measured r dose for a 
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Chart 10. 

Quantitative Chart No. 10. 
root of the mean diameter of the area. 
heavier dosage than large involved areas. 
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is ascribable to higher voltage and filter 
factors, then one is most neglectful of the 
difference in biological effect due to the 
difference in the r per minute dose adminis- 
tration. 


Total ¢ dose in single application 


Chart 11. 


For a given reaction the total r dose varies approximately as the inverse square 
Our experience shows that small lesions require relatively very much 
In a practical way and from information derived from the chart, 


9 


this means that in treating two epitheliomas of similar radiosensitivity, one +8 cm. in diameter, the other —2 
cm., the latter will require about twice the r dose. Thus, if complete regression (cure) is obtained in the large 
(8 cm.) lesion with from 6 to 8 erythema doses (2,500 to 3,000 r), then the small lesion (—2 cm.) would require 
from 5,000 to 6,000 r if similar results are to be obtained. 

Quantitative Chart No. 11. For a given reaction the total r dose varies closely as the inverse cube root of 
the applied intensity (r/min.). As will be observed from the pitch of the curve, there is but little, if any, cor- 
rection of the total r dose necessary when the r/min. dose rate is relatively large. However, when the rate of 
dose administration is slow, then a considerable increase in the total r dose will be required. The curve 
applies within the usual working limits of technic here applied. Thus, if one changes from (60 r/min.) at 200 
kv. and 0.75 mm. Cu filter at 50 cm. S.F.D. to (Jd r/min.) at 200 kv. and 2 mm. Cu filter at 70 cm. S.F.D., 


the total r dose required for a given reaction will increase from 550 r at 60 r/min. to 750 r at 15 r/min. 


unit skin erythema increases with increased 
voltage and filtration. This is perhaps not 
alone due to altered absorption and scat- 
tering, but also to the marked change in 
the r/min. of dose application.’ 

Thus when the statement is made that 
with higher voltage and stronger filtration, 
the time factor for a given r dose at a lower 
I per minute rate is longer, the fact is 
quite obvious (namely, 60 r per minute for 
10 minutes is the same total r dose as 10 r 
per minute for 60 minutes). When, how- 
ever, one states that a minimal skin effect 


— 


7 e . 
Surface dose measurements in air. Phantom meas- 
Wwements in H.O. 


To the informed, the data given in 
Chart 11 are practically accepted, namely, 
that for a given skin (biological reaction), a 
considerable increase in the total r dose ad- 
ministered 7s required as the r per minute of 
dose administration zs lowered. Therein, 
as well as in the altered quality, lies the 
difference of the r dose with different types 
of radiation as indicated along the (surface) 
line in Chart 14, and calculable from Chart 
11. 

The better to clarify the relation of the r 
dose in the depth to the probable biological 
effect, we have added supplementary 
Chart 15. The transmission curve is 
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practically that of Chart 5, wherein the 
centimeter unit absorption blocks and the 
half value layers have been reindicated. 


If one accepts the statement that the 
lower the r/min. dose administration, the 
greater the total r dose required for a given 


7 Days 8 


2 3 4 5 6 
%}Treatment intervals or dose rhythm. a’ 


skin tolerance 


Quantitative Chart No. 12. For a given reaction the time interval or rhythm of dosage varies roughly as 


the square of the applied intensity (in r). 
S.F.D., dose rate, 30 r/min. 


The technical factors are: 
It has long been known that with repeated daily dosage of from one-third to 


200 kv. peak, filter, 0.75 mm. Cu, 50 cm. 


one-half of a so-called skin unit, a considerable increase over the physically measured unit skin dose could 


be applied. The limit of tolerance, however, is usually reached within about ten days. 


With sub-unit dos- 


age, i.e., from 0.5 to 0.75 S.E.D., and an increase in the time interval between treatments (as indicated near 


the top of the curve), one approaches the old sub-unit interval method of radiation therapy. 


It is quite evi- 


dent that with fractionation (below one-third the skin unit) more frequent repetition becomes practicable with 


a far greater cumulative total r dose attainable. 


Whether there is any real advantage or difference in the 


results obtained in the rhythms of fractionation, as indicated in the lower part of the curve (1.e., below 150 


r), is open to conjecture and proof. 


It is quite likely that each of the methods herein suggested, inclusive of 


the single massive dose, will find advocates depending upon the type, size, location, and radiosensitivity of a 
lesion and no standard stereotyped technic has yet been developed. 


Presuming the 100 per cent surface dose 
on a water phantom (inclusive of back- 
scatter) to be 800 r, then at the first half 
value layer, the physically measured r dose 
would of necessity be 400 r. 

In addition to the altered absorption, 
there is a definite change in the r/min. dose 
rate at this depth, the same having dropped 
to one-half that at the surface, namely, 
from 32 r/min. to 16 r/min. at the first d/2 
layer. 

The deeper into the phantom one ex- 
plores, the greater is the r/min. difference. 
Thus, at the second d/2 layer, the r/min. 
dose application is one-fourth that at the 
surface. 


reaction, then for relative biological simi- 
larity, about 20 per cent greater dosage 
will be required at the first d/2 layer than 
indicated by the physically measured iso- 
dose chart. Again, at the second d/2 
layer, a deficiency of about 35 per cent 
would occur from that indicated by the iso- 
dose measurements. 

Stated from a more practical thera- 
peutic standpoint, the isodose charts at the 
d/2 layer appear to indicate that the equiv- 
alent of a skin dose might be delivered to 
the d/2 depth through two equidistant por- 
tals of cross-fire. 

It is more nearly the truth to state that 
with all factors receiving due considera- 





MEYER: 


tion, practically three portals of cross-fire, 
with similar physically measured dosage, 
will be required to obtain at the indicated 
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Quantitative Chart No. 13. 


almost double that of a small pencil beam. 
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employed for calculation of this dosage. 
We were successful with the single treat- 
ment method in bringing on a cessation of 


The depth dose (d/2) with a large portal is 


It isimportant to keep in mind 


that a change in the size of the portal irradiated has a definite influence on 
the depth intensity; therefore, no single isodose chart even for the same 


quality of radiation will suffice. 


It might also be noted that with gross 


changes in focal distance a moderate change in the depth dose distribution 
also occurs; however, with the usual standard technic, this is not serious. 


depth, a biological effect similar to that at 
the surface. (Incidentally, a far greater 
uniformity of dose distribution is obtained 
when three properly applied portals of 
cross-fire are employed.) 

The basis upon which this supposition is 
founded was the treatment of 100 con- 
secutive cases, where a castration dose in 
females was indicated and wherein the 
single treatment method with from one to 
five areas, depending upon the size of the 
patient, wasemployed. In all of these, the 
effort was made to deliver the equivalent 
of one-third the skin unit dose to the esti- 
mated ovarian depth. Isodose charts were 


the menstrual function in small and 
medium sized patients, but repetition of 
dosage was required, with consequent fail- 
ure of proper dose calculation, in the very 
large and obese individuals. Re-calcula- 
tion and treatment with the revised isodose 
chart to be shown has since brought suc- 
cess, irrespective of the size of the patient. 

The fact I wish to reiterate is that the r 
per minute dose administration is lower in 
the depth than at the surface. Therefore, 
as an increase in the total r dose at the 
surface is required for a given reaction 
when the r per minute is lowered, so for the 
same reason, an increase in the depth dose 
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must also be allowed, this being supple- 
mentary to the altered absorption due to 
the change in ray quality. 

Chart 16 is purely illustrative of one of 
the several depth dose charts employed by 
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Study of the chart will reveal the fact 
that at the first half value layer, fully 20 
per cent greater physically measured dos- 
age is necessary for similar to one-half 
surface reaction. The deeper the area to be 
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Quantitative Chart No. 14. The higher the filtration, the greater the discrep- 
ancy between the physical r and biological skin dose. In this chart the more im- 
portant influencing factors have been combined to illustrate their pronounced in- 
fluence upon the r dose in relation to the biological reaction. The technical fac- 
tors influencing the surface dosage have practically been accepted quite as pre- 
sented by us many years ago. However, that the same factors are also effective 
in the deeper parts of the body does not seem to have been brought to notice. For 
clear comprehension of the influence of the altered absorption as well as the dif- 
ference in the r/min. dose rate in the deeper areas we will, in Chart 15, analyze but 


one of the vertical depth dose lines. 


us wherein the physically measured isodose 
lines are used to determine the percentage 
depth dose delivered as well as the number 
of portals for cross-fire to be used for a 
certain cumulative effect. We have taken 
the liberty of showing that, purely from 
the standpoint of r/min. dose administra- 
tion, the physically designated data cannot 
possibly indicate the biological effect. 


irradiated, the greater is the discrepancy 
between the physically measured and bio- 
logical dose requirement. At the second 
half value layer, practically one-third more 
than the physically indicated dosage will 
be required. For example, if by physically 
calibrated isodose charts, four areas for a 
given dose are indicated, the biological 
requirements would call for six areas for a 
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lesion located inside the second half value In conclusion, it is evident that in a pres- 
layer. entation covering so extensive a field as 

Isodose Chart 17 is presented merely to this, most of the detail of experimental data 
illustrate that with change in portal size, a had to be omitted. However, for much of 
very different depth dose effect is ob- the material, especially with respect to the 
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Quantitative Chart No. 15 (supplement to Chart No. 14). In this chart 
we have practically transcribed the transmission curve from Chart No. 7. 
From this, one will observe that the radiation lost in the first centimeter 
depth approximates 8 per cent. Near the seventh centimeter depth, the 
loss is about 6 per cent, whereas at the fourteenth centimeter depth this 
block wedge drops to 3 per cent. These are designated at the successive 
half value layers. Therefore, the transmitted intensities, respectively, are 
50 and 25 per cent. 















































100% at surface | Loss in first cm. 8% | r/min. 32 
50% at the first d/2 layer Loss in seventh cm. 6% | r/min. 16 
25% at the second d/2 layer | Loss in fourteenth cm. 3% | r/min. 8 








If one adds to the altered absorption at various depths the fact that 
the r/min. dose rate is also changed, it should be apparent that the 
physically measured isodose intensity requires revision for translation into 
terms of biological efficiency. Whereas this appears not at all serious so 
long as a lesion is located within the first half value layer, yet the greater the 
depth, the greater the discrepancy between the physically measured inten- 
sity and the actual biological dose. Experience has taught us that 
beyond the first half value zone, allowance for these discrepancies must be 
made. 


tained and that different isodose charts physical data pertaining to the half value 
are essential for each marked change in layer and comparative quality measure- 
portal size as well as with change in ray ments as well as the relation of quality to 
quality. the r dose, I express my appreciation of the 
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collaboration of Dr. Glasser, Dr. Brae- 
strup, and Dr. Mutscheller. 


The correlated clinical observations 


RADIOLOGY 


herence to the physically sound half value 
quantitative-qualitative method that this 
concept has been developed. 


ISODOSES 


Phusical 


200 KV; % C 


Variations are 


as changes in ‘/m 


due to altered 
administration 


Biological 


tay Quality as well 


Quantitative Chart 16 is but one example of the isodose charts prepared 
by Dr. Glasser upon which the original physical isodose lines are indi- 


cated to the left. 


On the right the correction factors depending upon 


slower r/min. dose intensity as well as altered unit mass absorption have 
been designated as an index of biological efficiency. 


cover a long period of changing technic, 
during which the reported experience of 
others was freely consulted. 

I also wish it understood that some of 
the conclusions and formule presented are 
subject to further experimentation and 
revision. The material presented is the 
working hypothesis upon which our radia- 
tion therapy technic has been developed. 
Without a technically sound foundation, 
clinical observations become but chimerical 
guesswork and I believe that our own 
progress along these lines is due to the fact 
that more than a quarter-century ago, I 
saw the reason and heeded the advice of 
Christien: That eventually all qualitative 
dose measurements will have to be cali- 
brated against the half value layer. Vari- 
ous methods of quality and quantity meas- 
ures have come and gone, and though we 
have changed the media, it is through ad- 


To summarize the material presented, 
the observations are: 

1. That for each type and location of le- 
sion, there is a more or less specific quality 
of radiation best suited for the case at hand. 

2. The effort should be made to select 
that ray quality wherein the maximum 
absorption will be brought to bear upon 
the lesion. 

3. Excessive penetration obtained by 
too high voltage and over-penetration re- 
sults in unnecessary damage to deeper lying 
tissues, which may have a sensitivity as 
great or greater than that of the lesion. 

4. In small and medium sized parts 
over-penetration also results in an exces- 
sive exit dose, curtailing the efficiency of 
cross-fire. 

5. The present inference is that im- 
provement in depth dosage and effective- 
ness of radiation is to be sought not alone 
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in a slower rate or rhythm of dose adminis- 
tration but also by improved cross-fire 
efficiency. 


Isodoses. 


Cu. 
10 x 
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dist. 
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cate absorption as it occurs in human tis- 
sue, will the dosage problem of radiation 
therapy be more thoroughly understood. 


lIsodose 
Revision rn 


observations W.H. Meyer. 


Quantitative Chart 17 represents an isodose chart in which the technical factors are the 


same as in Chart 16 excepting that the portal diameter is one-half as wide. 
The half value layer here is fully a centimeter less 


in isodose intensities is worthy of note. 
than with the larger portal. 


6. Whereas there may be but little dis- 
parity in the physically measured dose and 
biological radiation efficiency in the more 
superficially located lesions or even those 
included well within the first half value 
layer, our physical experiments and clinical 
observations indicate that in deep-seated 
lesions (especially those located beyond the 
first half value layer) fully half again as 
many portals for cross-fire must be em- 
ployed than indicated by the present day 
isodose charts, if the same biological effec- 
tiveness is to be obtained as in the more 
superficially located or intermediate depth 
lesions. 

7. Not until an instrument has been 
devised which will more reasonably indi- 


The difference 


DISCUSSION 


From the discussions and many personal 
conferences, a few salient remarks have 
repeatedly appeared. 

Firstly, in those radiotherapeutic instal- 
lations where only one or two calibrated 
technics are employed, objection is raised 
to the complexities of the method we have 
presented. 

In a plant where only deep-seated ma- 
lignancies are treated, a limited technic 
may well be justified. 

On the other hand, if one is dealing with 
lesions of different radiosensitivities, at 
various depths, in all sizes and age periods, 
then such a qualitatively limited technic 
would mean an utter disregard of the fact 
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that the effective radiation is not that trans- 
mitted but that absorbed. Granting that 
with a single technic similar good results in 


Comparative Table of various Quality 
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the treatment of superficial lesions if the 
least systemic effect and minimal depth 
damage is desired. 


Measures of [eteropgencous Radiation 


i 


Lines I and i ate cxpcrimentally measured; thimble chamber protected against secondary rays. 
In all instances where radiation through Cu is measured, 1mm Al is interposed with the 


ionizalion chamber 10cm distant. 


Line mf. From isodose measurements with thimble chamber in large water Phantom (large portal 


20 «20 cm.). 


Note that the AU in x,x,and xm are deducted ftom corresponding lines WI,wu, and x, labeled 
respectively a.b, and c, and are read from Duane’s curves. 


Chart 18. A table of comparative quality measures, as prepared by Dr. A. Mutscheller, is herewith ap- 
pended as an aid in translating the various physical data of different quality methods along with comparative 


phantom measurements. 
therapist as it has been to us. 


This is presented in the hope that it may be of as much service to the practical 


We fully expect that slight differences in comparative tests by others will occur, due to certain technical 


variations. 


The present table differs somewhat from those formerly published by the author, mainly be- 


cause scatter effects from the heavier filter metals have here been practically eliminated. The half value 
layers with the more penetrating rays, therefore, appear relatively higher. The table has also been extended 


in this direction. 
practically as heretofore. 


various lesions can be obtained, still one 
would have to be most neglectful of possi- 
ble damage to neighboring and deeper lying 
tissues, perhaps as sensitive or more so 
than the lesion, and forget the inhibitive 
effect on development and growth of young 
individuals. 

I grant you that by changes in focal dis- 
tance and the size of the area irradiated the 
various qualities employed for illustrative 
purposes may be made to blend one into 
the other. However, a glance at the charts 
reveals a wide range from the softest to the 
hardest radiation qualities, and it is evident 
to those who have the slightest desire to 
comprehend that a minimal of at least four 
quailty selections is essential. 

1. A low voltage technic is required for 


With lower voltage and little or no filtration, the half value layer in aluminum remains 


2. In lesions relatively close to the sur- 
face, especially in infancy and childhood, 
the only way to stop criticism of radiation 
therapy in this type of case is by the careful 
selection of ray quality as well as by in- 
tensity control. 

3. In lesions which are of intermediate 
depth, that is within the first half value 
zone, then will the maximum absorption 
therein be obtained with the least damage 
to deeper lying tissues, and the nearest to 
an ideal for cross-fire purposes. 

4. For deep-seated lesions, there is but 
one choice, namely, within reason, the ut- 
most of voltage and filtration that the 
installation can afford. 

With regard to criticisms of our method 
of evaluating (by the half value) what 
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transpires in a water phantom, there is no 
need for apology. I would like to ask by 
what other method of illustration can a 
clearer concept of absorbed energy be 
demonstrated? Any absorption curve is in 
truth a measure of transmitted intensity, 
as is the so-called depth dose at 10 cm. 
Whether these measurements be through 
metals such as aluminum and copper or 
whether in a water phantom or other sub- 
stance simulating human tissue, the fact 
remains that this is at present accom- 
plished by an air tonization chamber and 
not by a substance similar to the absorbing 
medium. ‘The more the voltage and filtra- 
tion are changed and the greater the thick- 
ness of substance through which measure- 
ments are made, the greater is the variation 
of the r dose for any observed skin or bio- 
logical reaction. Therefore, the statement 


that any fixed iontoquantimetric measure 
is an index of absorption in human tissue 
is but a fetish. 

When one determines the half value 
layer, then within the limitations and er- 


rors of present-day instruments, one knows 
the depth or thickness of substance within 
which one-half the energy has been ab- 
sorbed. This is the zone of maximum ab- 
sorption within which the greatest effec- 
tiveness of radiation will be obtained. 
The much lesser absorption efficiency in 
the succeeding deeper zones is apparent. 

There is no valid reason why a correla- 
tion of the half value layer in metals and 
that in a phantom substance should not be 
experimentally presented so long as all of 
the variables of size, focal distance, etc., 
are understood. By such correlation, a 
clearer concept of ray absorption in the 
human body is attained. Apropos of some 
criticism in this direction, one might well 
ask, of what use is physical qualitative and 
quantitative calibration if no correlation to 
practical clinical radiation therapy can be 
established ? 

With regard to the critics applying the 
word “unfortunate” to this and previous 
communications on the half value layer, I 
am inclined to agree that it is unfortunate 
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that a closer relation between physical dose 
calibration and biological reaction has not 
been established. It is unfortunate that 
the iontoquantimeter is not the uniform 
biological dose standard some would have 
us believe it to be. 

May I remind them that, irrespective of 
the opposition in certain quarters to my 
previous support of the half value layer as 
a quality measure, nevertheless this be- 
came the internationally accepted stand- 
ard. 

Again, when Glasser and I reported our 
observations on the influence of quality 
variations on the r dose in relation to skin 
(biological) reaction, efforts at refutation 
were made, yet to-day every experienced 
radiologist employs practically double the r 
dose with strongly filtered radiation than 
used with unfiltered. In this connection, 
might I remind my readers that even with 
200 kv. and 0.5 mm. Cu filter, the radiation 
is still not homogeneous and since a water 
phantom or the human body of itself acts 
as a filter, a similar though perhaps less 
evident variation of the r dose in the deeper 
layers should result. 

Finally, it is well that a free expression 
of thought is still permissible, and I am 
convinced that the material herewith pre- 
sented, notwithstanding momentary oppo- 
sition, will, perhaps with minor revisions, 
also finally be accepted. 
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X-RAY RENTALS IN HOSPITALS 


AN ANALYSIS OF CURRENT RENTAL COSTS IN HOSPITALS AND MEDICAL BUILDINGS 


By L. HENRY GARLAND, M.D., San Francisco, California 


=—HE Hospital Administrators’ Creed 

(Hospitals, p. 22, May, 1938) enun- 

ciates these principles: ‘‘My first great 
duty is to serve the sick and the suffering” 
and “I should endeavor at all times to 
maintain a strong bond of co-operation and 
friendship with each and every one for the 
advancement of our work.’’ Every hos- 
pital desires to have the most efficient 
medical staff it can obtain and desires to 
provide that staff with the most up-to-date 
equipment for the diagnosis and treatment 
of suffering humanity. 

The question of the operation of the 
x-ray department has been a recurring 
one in recent years, owing partly to the 
development of group hospitalization, and 
partly to a growing concern on the part of 
thinking physicians as regards trends in 
the practice of medicine. How can a 
hospital handling private pay patients ade- 
quately meet the responsibility of arrang- 
ing for proper x-ray service to its patients? 
In the opinion of those who have studied 
this problem thoroughly, the best way 
appears to be that which is followed in the 
development of any other medical service. 
The executive medical staff should select 
the physician or physicians whom they 
consider to be the best radiologists avail- 
able, and appoint him or them on the 
hospital staff in the same manner as other 


physicians are appointed. He or they 
should then arrange with the hospital to 
secure adequate space, or space and equip- 
ment, for the practice of his specialty. 
This arrangement can be effected in one 
of the following simple ways: 

1. The hospital can allocate to the x- 
ray department adequate floor space 
wherein the radiologist can conduct his 
practice, and for which he will pay to the 
hospital a fixed monthly sum. 

2. The hospital may lease floor space 
and equipment to the radiologist and 
collect an adequate monthly rental there- 
for. 

3. The hospital may collect a rental on 
the basis of a specific charge for each 
examination done. Such a rental can be 
arrived at by including all of the charges 
mentioned below, for a period of a year, 
and dividing it by the number of examina- 
tions made during that year. This will 
give a rental per examination basis. In 
actual practice, it could be arranged on 
the basis of the average number of case 
visits per month. (It will be based on 
floor space, interest on capital investment, 
allowance for depreciation and obsolescence 
of equipment, furniture and fixtures, plus 
such supplies, etc., as are furnished. 
Such a rental is based on the actual cost 
of operation.) 


ADVANTAGES AND DISADVANTAGES OF A SYSTEM IN WHICH MEDICAL AND HOSPITAL 
SERVICES WOULD BE SEGREGATED 


The following is a summary of the advantages and disadvantages of a system whereby 
hospital and x-ray services are segregated 


To the Hospital 


(A) It encourages the selection of the radi- 
ologist solely on the basis of competence, un- 
biased by any percentage or salary considera- 
tion to which he might agree. 
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To the Physician 


(A) It places the appointment of the radiolo- 
gist on the same professional basis as the other 
individual physicians on the staff, both ethi- 
cally and legally. 





~— a Ft OD SHS" f- & 


rn aA —, 


in —- me 








GARLAND: 


(B) It removes all question of division of 
fees, practice of medicine by a corporation, 
and so forth. 


(C) It excludes criticism of the hospital com- 
peting with outside physicians in the field of 
diagnostic and therapeutic medicine. 


(D) It ensures a more competent type of 
radiological service without additional cost to 
the hospital. The department becomes in- 
creasingly a feeder to the hospital, because of 
the fact that a good radiologist builds up a 
clientele of his own and not only hospitalizes 
treatment patients of his own but attracts 
good physicians to hospitalize cases in the hos- 
pital. 

(E) It removes from the hospital any ques- 


tion of suit for liability in connection with 
medical x-ray service and care. 


(F) It gives the hospital a monopoly of the 
services of the radiologist. 
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(B) It removes all question of division of 
fees. 


(C) It stimulates the hospital radiologist to 
build up his practice and thereby build up the 
hospital-bed occupancy on the proper basis. 


(D) It places the responsibility for the op- 
eration of an efficient radiological practice 
where it should be placed, namely, with the 
physician. 


(EZ) It places the economic status of the 
radiologist on a level comparable with that of 
his fellow-physicians, since he bills his private 
patients exactly as do other physicians. 


(F) It gives the radiologist a monopoly of 
the practice in the hospital, except in the case 
of those patients who desire an outside radiolo- 
gist to examine them, or in the case of those 
physicians who request the consultation ser- 
vices of an outside radiologist. 





RENTABLE AREA IN A HOSPITAL 


What is the amount of rentable area 
needed for an adequate x-ray department, 
and what rate should be charged by the 
hospital for this area? The answer to the 
first question is easily solved by joint 
consultation between the radiologist and 
the administrator, depending upon the 
type of hospital and the amount of teach- 
ing done. It can be estimated quickly 
from tables already prepared by, and 
available from, the American College of 
Surgeons and the Rockefeller Foundation. 

What rental rate should be charged by 
hospitals? An interesting discussion of 
this phase of the problem was recently 
presented in /Tospitals by an eminent ad- 
ministrator from Southern California (/Jos- 
pitals, p. 28, May, 1938). He came to the 
conclusion that the rental rate should be 
approximately three times that charged 
by a Class A medical building for a similar 
amount of floor space. We propose to 


analyze the reasons for those conclusions 


and determine whether or not they are 
sound. 

To help us solve this problem, we con- 
sulted the administrators of two of the 
largest private hospitals and the superin- 
tendents of two of the largest medical 
buildings in a city of 700,000 population. 
A summary of their findings is shown in 
Table I. 


TABLE I 
Medical 
Office Hospital 
Building Building 
Total service area........ 20% 40% 
Total rental area........ 80% 60% 
Rate of rent per sq. ft. 
Le ea re ene $2.00-$3.00 $2.10—-$3.138 
Cost per sq. ft. annually. $1.30-$1,.45 $1.50-$1.86 


ADMINISTRATION EXPENSE IN A MEDICAL 


OFFICE BUILDING 


The administration expense or overhead 
in a medical office building includes the 
following items: administration expense, 
housekeeping, engineering expense, includ- 
ing heat, light, and power, maintenance and 
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repairs to building, elevator operation, in- 
surance, taxes, depreciation, 4.5 per cent on 
indebtedness, accounting department, bill- 
ing, bookkeeping, and collections. 

It is to be remembered that the cost of 
ground rent is enormously higher in the 
case of a medical office building than it is 
in the case of a hospital, since most medical 
office buildings are located in expensive 
downtown rental areas. Further, taxes 
are much higher in the case of the average 
large medical building. The following are 
actual operating expenses per square foot 
per year for a medical building; they will 
vary up or down approximately 10 per 
cent, from one building to another. 


TABLE II 
1. Variable Operating Expenses 


Cleaning 0.2550 
Elevator Service and Power 0.1200 
Lighting and Electric System 0.0590 
Heating and Ventilating 0.0399 
Water and Plumbing System 0.0545 
Alterations and Repairs 0.0638 
Administration and General Ex- 


pense . 1342 


2. Fixed Charges 

2275 
0424 
.0400 


Taxes 

Insurance 

Interest on Investment 

Depreciation——1.75 per cent on 
Building, 25 per cent Autos, 
10 per cent Machinery, Fur- 
niture, and Fixtures 


.3900 0.6999 


1.4283 


EXPENSE IN A HOSPITAL 


BUILDING 


ADMINISTRATION 


The administration expenses or overhead 
in a hospital building include the following 
items: administration expense, housekeep- 
ing, engineering expense, including heat, 
light, and power, maintenance and repairs 
to buildings, elevator operation, insurance, 
taxes, depreciation, from 3 to 4.5 per cent 
on indebtedness, accounting department, 
billing, bookkeeping and collections, tele- 
phone switchboard service. 

The following is an estimate of the rental 
value of the space occupied by an x-ray 
department in a private hospital of 165 
beds. 

The hospital on which these figures are 


based has 79,000 feet of floor space. of 
this total, 20 per cent is occupied by hall- 
ways and elevators and 20 per cent by 
utility rooms. Only 60 per cent of the 
space is income-bearing. Of this income- 
bearing space, the x-ray department oc- 
cupies approximately 10 per cent. 

The expenses incurred in operating the 
part of the building allocated to the x-ray 
department, including all general operating 
expenses pertinent thereto, are listed in 
Table III. 


TABLE III 


Depreciation 
This particular hospital is 
being written off at the rate 
of 5 per cent per annum, and 
since the original cost was 
$500,000 the total deprecia- 
tion per year is $25,000. 
This amounts to a yearly 
cost of 0.316 per sq. ft. 
Since the x-ray department 
occupies 5,000 sq. ft., its 


portion of this cost is...... $1,580.00 


However, the x-ray depart- 
ment must also bear its por- 
tion of this cost in connec- 
tion with the space occupied 
by halls and elevators. The 
halls and elevators take up 
15,800 sq. ft. The amount 
multiplied by the cost per 
$4,992.80 
Since the x-ray department 
represents 10 per cent of the 
income-earning space of the 
hospital, it should bear 10 
per cent of this cost or..... $ 499.28 
Total depreciation cost to the 
x-ray department $2,079.28 


Insurance Cost 

The total building insurance 

cost for one year is $2,000 or 

0.025 per sq. ft. 

5,000 sq. ft. K 0.025 is.... 

15,800 sq. ft. * 0.025 is... 
eS eee $395.00 

$395.00 X 10 per cent is... 


125.00 


39.50 
Total insurance cost to x-ray 


ES Se ee eee 164.50 


Elevator Expense 
Total elevator expense for 
the year is..... $4,687.10 
Assessment from x-ray de- 
partment 10 per cent 


Building Maintenance 
The yearly cost of building 
maintenance is $9,110.15 or 
0.115 per sq. ft. The cost 
of x-ray department is 5,000 


sq. ft. X 0.115 or 575.00 
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The portion of the building 
maintenance in respect to 
halls and elevators is as fol- 


lows: - 

15,800 sq. ft. X 0.115 
$1,817.00 

$1,817.00 X 10 per cent... 


Total building maintenance 
cost to x-ray department 


Heat, Light, and Water 
The yearly cost of this is 
$7,340.74 or 0.093 per sq. ft. 
The cost of the x-ray de- 
partment is 5,000 sq. ft. X 
EER Perr tere 
The proportionate cost of 
the halls and elevators is 
15,800 sq. ft. X 0.093 
seeceseess 4j469:40 
$1,469.40 X 10 per cent... 


Total cost of heat, light, and 
water to x-ray department 


Telephone, Switchboard Service 
Total telephone expense for 
the year is $12,278.09. In 
the hospital there are 136 
telephones. In the x-ray de- 
partment there are 11 tele- 
phones; hence, the x-ray de- 


465.00 


146.94 
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Thus the annual rental due from the 
x-ray department, which occupies 5,000 
square feet, would be $16,150.00 or 
$1,345.83 per month. The percentage of 
profit in the case of the medical building 
is 60 per cent, which I believe is too high. 
The x-ray department in the hospital 
considered shows a mark-up of 20 per cent. 
This would result in a rental value of 
$2.30 per square foot, which would amount 
to a yearly rental of $11,500 or approxi- 
mately $960.00 per month, which I believe 
is nearer to the mark. 


HOW TO COMPUTE RATE FOR RENTAL OF 
SPACE IN A HOSPITAL 


Rental rate in a hospital may be com- 
puted on a basis of the cost for an equiva- 
lent space in a medical building in the 
locality of the hospital, or on a basis of 
the return the hospital would receive 
were it to allocate such space for the main 


partment should bear !!/13¢ 


hospital function, namely, bed space. In 
ERED ROSE Ole nie g gop aisiaie-s esate SS 


computing the rental according to the 
first formula, it is to be remembered that 
the addition of an x-ray department to a 
hospital does not increase the following 
service charges: diet kitchen, laundry, 
pharmacy, surgery, nursing, interne ser- 
vice, medical record keeping, etc. There- 
fore, in estimating the proper rental rate 
for an x-ray department it is neither fair 
nor sound accounting to take into consider- 
ation all of those factors which must go on 
irrespective of the presence or absence of 
an x-ray department (and actually do go 
on in many hospital institutions where no 
x-ray facilities are available or needed). 

In estimating the rental on a basis of the 
amount recoverable by the hospital if a 
similar amount of floor space were allo- 
cated to bed service, it is to be remem- 
bered that allowance should be made for 
the location in which the x-ray department 
happens to be. It is quite possible that 
in some hospitals, where the x-ray depart- 
ment is located on a choice upper floor 
near the operating rooms, a relatively high 
income from private room bed space could 
be earned by the hospital, were such space 
turned over to beds and not x-ray de- 


Housekeeping 
I have taken an arbitrary 
figure of $100.00 per month 
which includes the services 


Administrative Expense 


This figure is also arbitrary 
since it is obvious that an 
independent x-ray depart- 
ment would not be subject 
to the large administrative 
expenses of a hospital .00 


Interest on Investment 
At 5 per cent .00 


Total Cost of Space Occupied by 
X-ray Department 


Cost per sq. ft. per year... . 


The above figure of $1.86 does not in- 
clude taxes (to which the particular in- 
stitution on which my figures are based is 
not subject), laundry or linens, equip- 
ment, stationery, collection of accounts, or 
profit on investment. 

If the profit on investment is figured to cor- 
respond with the profit made by the medical 
building portrayed in Mr. Heerman’s arti- 
cle, the rental value per square foot would 
be: $1.48 : $2.49 : : $1.86 :$X 

$X = $3.13 per square foot. 
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partment. Conversely, in other hospitals, 
where the x-ray department is located in 
the basement, such an area would be of 
relatively low income-producing power as 
far as bed space is concerned, since, if 
allocated at all, it would be to some sort 
of ward accommodations. 


CHARITABLE STATUS OF HOSPITALS IN RE- 
LATION TO ANY TYPE OF RENTAL ARRANGE- 
MENT 


Many charitable hospitals have been 
built by public funds and many by a 
combination of private and public funds. 
Many charitable hospitals handle only 
charitable cases, but some handle a large 
volume of private pay patients. Can a 
hospital administrator justify his steward- 
ship if he fails to seek and provide for the 
best type of radiological service obtain- 
able? There is no question but that the 


straight rental of space for an x-ray de- 
partment will decrease the cost to the sick. 
A straight rental arrangement will elimi- 


nate the need for duplication of bookkeep- 
ing, and dual allocation of net income. A 
straight rental contract encourages pro- 
vision of the highest type of radiological 
service and will never jeopardize the status 
of any non-profit corporation. Since a 
corporation cannot and does not wish to 
practise medicine, government agents will 
be more than pleased with an arrangement 
which clarifies the distinction between 
hospital and medical service, that is, a 
rental type of arrangement. 


CONCLUSION 


Hospitals assist the physician in caring 
for the sick of the community. Progres- 
sive hospitals attract to them the highest 
type of medical talent available. Diagnosis 
is the cornerstone of modern medical care, 
and therefore there are few departments in 
a hospital of greater importance to the 
patient than the diagnostic departments, 
The basis for the conduct of private prac- 
tice in those diagnostic departments should 
be the same as the basis for the conduct of 
private practice in the general surgical or 
medical departments. Private patients 
should be billed by the radiologist just as 
they are by the surgeon or the internist. 
It is up to the radiologist to take the same 
chance as his colleagues on collecting his 
bill, and, within similar limits, to provide 
adequate medical service for patients re- 
ferred to him, irrespective of income. Where 
mutual respect and good feeling prevail, 
the quality of radiological service is far 
superior to that rendered under less pleas- 
ant circumstances. Hospitals do not wish 
to exploit competent radiologists, nor do 
conscientious radiologists wish to exploit 
hospitals. The rental plan is the most 
efficient and least complicated plan 
whereby the hospital can recover its costs 
involved in a radiological department, and 
the radiologist can practise radiology to 
the best advantage of the patient. The 
welfare of the patient is served best by 
this type of arrangement. 





MULTIPLE HETEROMORPHOLOGIC MALIGNANT TUMORS 
OF THE UTERUS 


By HAROLD W. JACOX, M.D., GLENN MAJOR, M.D., and MARGARET R. BAKER, 
: M.D., Pittsburgh, Pennsylvania 


From the Western Pennsylvania Hospital 


N spite of the fact that mortality statis- 
tics rank malignancy as one of the lead- 
ing causes of death, the incidence of 

multiple malignant tumors in the same in- 
dividual is comparatively rare. Cases in 
which three morphologically dissimilar tu- 
mors occur are regarded as curiosities. 
The case herewith presented illustrates the 
occurrence of three such malignant tumors 
of the uterus. 

Billroth (1) is credited with the first re- 

port on multiple primary malignant 
growths in the same individual. He em- 


phasized the importance of certain basic 
criteria before the diagnosis of such a con- 
dition could be established. His postulates 
are as follows: (1) each tumor must have 
an independent histologic appearance; (2) 


the tumors must arise in different situa- 
tions, and (3) each tumor must produce its 
own metastasis. Mercanton added a 
fourth prerequisite—that there be no re- 
currence of the tumors following their re- 
moval. The demand for the fulfillment of 
the third postulate of Billroth, as well as 
that of Mercanton, is quite as unreason- 
able in the diagnosis of multiple primary 
malignancy as in that of a single carcinoma. 
In the latter case, to diagnose malignancy 
only in the presence of metastasis would 
create a deplorable situation. Hurt and 
Broders (9) and Hanlon (8) felt that the 
criteria advocated by Goetze are reason- 
able, and were fulfilled in their cases. They 
are: (1) the tumors must have the macro- 
scopic and microscopic appearance of the 
usual tumors of the organs involved; (2) 
exclusion of metastases must be certain, 
and (3) diagnosis may be confirmed by the 
character of the individual metastasis. 
Burke (2) believed that the reasonable 
criteria for the diagnosis of multiple pri- 
Mary cancers are: (1) each tumor must be 
distinct in morphology; (2) must present a 


definite histologic picture of malignancy, 
and (3) must not represent a metastasis. 

There is considerable difference of opin- 
ion as to the incidence of multiple primary 
malignant tumors in the general cancer 
population. The work of Warren and 
Gates (14) is particularly noteworthy in 
this respect. They collected 1,259 such 
cases, including 40 of their own. Based on 
statistics of all the reviewed cases, they 
found that the frequency of multiple ma- 
lignancy in cancer patients was 1.84 per 
cent; on the basis of American statistics 
it was 3.9 per cent, and in a series of 1,078 
autopsies at their clinic the incidence was 
3.7 per cent. Counseller and Butsch (4) 
reviewed the incidence of multiple primary 
malignant tumors in various series of cases 
reported and found that the percentage 
varied from 0.5 to 5.2. Burke (2) reported 
a series of 46 cases of multiple malignancy, 
with an incidence of 7.8 per cent—the 
highest reported in the literature. 

If we are to place much reliance on the so- 
called ‘“‘general cancer-producing factors,’ 
we might consider that an individual af- 
fected with one malignant tumor would be 
fertile soil for the development of other 
dissimilar tumors. Thus, Warren and Gates 
(14) and Burke (2) felt that multiple malig- 
nant tumors occur more frequently than 
can be explained on the basis of mere chance. 
Lund (10), in a statistical study, found 
that the development of cancer in some 
other organ in individuals suffering from 
cancer of the buccal mucosa is about twice 
as common as it is in the general popula- 
tion of like sex and age. Bugher (3), ina 
statistical study, found that the actual in- 
cidence of multiple primary malignant neo- 
plasms exceeds that to be expected from 
chance alone. He explained this by stating 
that the risk of acquiring cancer is not 
spread uniformly over the entire popula- 
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tion, but only over some large portion of it. 
Cancer morbidity and mortality rates 
based upon this reduced population would 
give a frequency of coincidental cancer in 
agreement with that found to occur in fact. 
Ewing (5) stated that the rather common 
occurrence of two or more tumors in differ- 
ent organs of the same individual suggests 
nothing more than the accidental coinci- 
dence in several organs of the general etio- 
logic factors in the genesis of tumors. 

Fried (6), in discussing the rarity of mul- 
tiple primary malignant tumors, gave as 
the reasons for this infrequence: (1) an in- 
dividual with a malignant growth possibly 
succumbs to his disease before another 
malignant tumor develops, and (2) a pos- 
sible state of immunity is conferred by the 
first malignant tumor. This belief is based 
on the experimental work of Jensen and of 
Ehrlich, which tended to show that in mice 
the transplantation of one malignant tu- 
mor confers immunity against a second 
transplantation in most instances. 


Ewing (5) believed that the local condi- 
tion occasioned by the presence of one tu- 
mor may be causative in the development 
of a second tumor, as in the case in which 
a submucous fibroma causes ulceration, 
which is followed by cancer of the uterine 


mucosa. The relative importance of the 
local and general factors in cancer genesis 
awaits solution, however. 

The co-existence of sarcoma and carci- 
noma in the same individual is even more 
unusual than the presence of two dissimilar 
carcinomas. In a series of 307 cases of 
multiple primary malignancy observed by 
Schreiner and Wehr (12), sarcoma was ob- 
served in only six cases. 

Multiple tumors of the same type in 
paired or symmetrical organs is a special 
case of multicentric growth, such as in car- 
cinoma of both breasts, teratoma of both 
ovaries, or lymphosarcoma of both testes. 
Another special case of multiple tumor 
growth is observed in independent tumors 
arising simultaneously in organs which are 
functionally related, as in co-existent tu- 
mors of the breast, ovary, and uterus. 
There is ample evidence to indicate that 


the incidence of multiple tumors in paired 
organs, and in functionally related organs 
is greater than the normal expectancy, 

Multiple malignant tumors of the same 
organ, according to Counseller and Butsch 
(4), is much more rare than the incidence in 
different organs. One notable exception to 
this statement, however, is seen in the case 
of the skin. In a series of 1,773 rodent ul- 
cers observed at the Radium Institute, 
London, Ward (13) found 5.3 per cent to 
be multiple. Ina case collected by Warren 
and Gates (14), a woman 50 years of age 
suffered from 251 different epitheliomas of 
the basal-cell type. Other organs affected 
by multiple malignant tumors, in the order 
of frequency, are the large intestine, the 
pharynx, and the stomach. 

The ratio in which males and females are 
affected varies in different series of cases. 
It seems probable that the age incidence of 
multiple primary malignant tumors is 
about the same as for a single tumor of the 
same type, although some authors feel 
that the age in the case of multiple tumors 
is somewhat higher. 

Whereas two dissimilar malignant tu- 
mors occurring simultaneously in the same 
individual is a rare occurrence, the pres- 
ence of three or more such tumors is most 
unusual. Warren and Gates (14), in a very 
exhaustive review of the literature, were 
able to collect only 111 such cases. 

The occurrence of two dissimilar carcino- 
mas in the same uterus constitutes an ex- 
tremely rare finding, according to Counsel- 
ler and Butsch (4) who report two such 
cases; Goldstine (7) reports one, and Ma- 
jor (11) collected 12 cases of this type and 
added one of his own. The latter author 
also collected from the literature 12 cases 
in which a carcinoma and a sarcoma Co- 
existed in the same uterus, and 11 cases of 
so-called carcinosarcoma. 

In the literature we have not been able 
to find a case similar to the one herewith 
presented, in which a fibrosarcoma, an 
adenocarcinoma, and a squamous-cell car- 
cinoma were present. 

Case Report.—Mrs. A. O. B., 65 years of 
age, housewife, was admitted to the West- 
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ern Pennsylvania Hospital Jan. 14, 1938, 
with the complaint of scant vaginal bleed- 
ing of two weeks’ duration. 


Fig. 1 (upper left). 


present group of neoplasms (hematoxylin and eosin: 
Field from papillary tumor of lower uterine segment, showing adenocarcinoma and 


Fig. 2 (upper right). 
fibrosarcoma (hematoxylin and eosin: X 115). 

Fig. 3 (lower left). 
(hematoxylin and eosin: X 150). 

Fig. 4 (lower right). Fibrosarcoma. 


The history of this patient is particu- 
larly interesting. In 1922 she was treated 
elsewhere. At that time her complaint was 
profuse vaginal discharge without bleeding. 
The uterus was said to have been freely 
movable. The cervix presented a cauli- 
flower-like mass that completely  sur- 
rounded that structure. Biopsy was done 
and the section showed a small piece of 
uterine cervix, most of which was infil- 
trated by solid masses of epithelial cells 
disposed in large, irregularly shaped islands 
separated by a small amount of stroma. 
The cells varied from polygonal to spindle 


MALIGNANT TUMORS OF THE UTERUS 53 


in shape and had no definite arrangement 
except for a more or less well-defined basal 
layer of spindle cells. The cytoplasm was 


Squamous-cell carcinoma of cervix, poorly differentiated. Occurred 16 years before 


x 170). 


Another field from the same tumor as Figure 2, showing the squamous-cell carcinoma 


In one of the large neoplastic cells are seen very definite fibroglia 
fibrils (phosphotungstic acid hematoxylin: X 1700). 


pale and ill-defined. The nuclei were hy- 
perchromatic and showed great diversity 
in size and shape. Mitotic figures were nu- 
merous. The diagnosis was squamous-cell 
carcinoma of the cervix, which was poorly 
differentiated. The cervix was destroyed 
with the actual cautery, and six days later 
25 mgm. of radium was inserted for six 
hours into the cervical stump. One year 
later, because of persistence of the leukor- 
rhea, 50 mgm. of radium was inserted into 
the cervical stump for twelve hours, and 
again six months later she received a simi- 
lar amount of irradiation. The vaginal 
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discharge subsided, and although she was 
examined at frequent intervals, there was 
no clinical evidence of recurrence of uterine 
malignancy. The uterus remained freely 
movable, despite the irradiation. 

On Dec. 26, 1937, the patient fell and 
sustained a minor injury of the right thigh. 
One week later she noted the onset of slight 
vaginal bleeding which continued for six 
days, the quantity being that of a scant 
menstrual period. Subsequently there was 
no further bleeding. The patient was can- 
cer-conscious because of her past history, 
and consequently presented herself for 
study. There had been no weight loss, or 
other symptoms. 

The family history indicated that one 
sister died of cancer of the breast and one 
brother died of cancer of the stomach. 

On examination the patient was found 
to be in an excellent state of nutrition; 
there was no pallor of the skin or mucous 
membranes, the pulse rate was 80, the tem- 
perature was 98.3 degrees, and the blood 
pressure was 160 systolic and 86 diastolic. 
No abdominal masses were palpable, there 
was no abdominal tenderness, and no ri- 
gidity. On vaginal examination the uterus 
was found to be slightly enlarged (probably 
20 per cent larger than normal for her age) ; 
it was freely movable. The fundus did not 
appear to be attached to surrounding struc- 
tures and it was symmetrical; there was no 
induration of the broad ligaments, and the 
cervical stump presented no areas of ero- 
sion or ulceration. On rectal examination 
no masses could be palpated. 

The examination of the blood showed 
3,850,000 red cells per cubic millimeter, 
6,800 white cells per cubic millimeter, 
hemoglobin 80 per cent (Sahli). The urine 
presented no abnormality and the blood 
Wassermann was negative. 

On Jan. 15, 1938, curettage of the uterine 
cavity was performed and considerable 
friable material was thus removed. The 
microscopic diagnosis of the curettings was 
adenocarcinoma and fibrosarcoma. On 
Jan. 19, 1938, the patient was given 500 
c.c. of citrated blood. The following day a 
total abdominal hysterectomy was per- 


formed. The abdomen was opened 
through a low midline incision. The uterus 
was found to be slightly enlarged, it was 
freely movable, symmetrical, and was not 
adherent to surrounding structures. The 
uterus, together with both ovaries and 
tubes, wasremoved. As the operation was 
carried down to the cervix the line of dis- 
section was kept at some distance from the 
cervix itself, thereby removing considerable 
parametrium. 

The patient made an uneventful re- 
covery. On Feb. 1, 1938, roentgen irradia- 
tion was instituted and was continued 
throughout the next two weeks, at which 
time the patient was discharged. 

She received a total of 1,600 r (measured 
in air) to each of four portals, 12 X 17 cm. 
in size, about the pelvis, within a period of 
16 days. This was given at the rate of 200 
r per portal, and after the first treatment 
two portals were given daily, except Sun- 
day, alternating the anterior and posterior 
oblique fields. The following factors were 
used: 200 kv. constant potential, 6 ma., 
50 cm. target-skin distance, 0.5 mm. cop- 
per plus 2 mm. aluminum with an intensity 
of 18 r per minute. The treatments were 
discontinued when the patient developed a 
definite erythema of the skin of the portals 
treated and mild diarrhea. There was no 
radiation sickness. 

A check-up examination five months 
after the operation showed no evidence of 
neoplasm, but slight pigmentation of the 
treated areas. The patient was in perfect 
health. 

Pathological Description—The  curet- 
tings consisted of four irregularly shaped, 
ragged pieces of yellowish-white, friable 
tissue, each about 3 X 4 X 7 mm., and 
some clotted blood containing fragments of 
similar tissue. 

The uterus, including cervix, measured 
3.5 X 6 X 9cm. Both adnexe were at- 
tached and appeared grossly normal. The 
vaginal surface of the cervix was smooth 
and the cervical canal was wide. The myo- 
metrium was 1.5 cm. thick. The endome- 
trium was thin, pink, and ragged. In the 
lower uterine segment was a rather firm, 
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coarsely papillary, yellowish-pink mass ap- 
proximately 1 cm. in diameter. Cross- 
sections at this point showed no gross le- 
sion of the underlying myometrium. 

Microscopically, the curettings appeared 
to be parts of a coarsely papillary mass, the 
external surface of which (except for exten- 
sive areas of ulceration) was covered with 
simple columnar epithelium, which in one 
area was replaced by non-keratinizing 
squamous epithelium. Both types of 
epithelium were seen invading the under- 
lying tissue. 

The invading glands varied in size and 
shape and were lined by one or more layers 
of columnar epithelial cells with dirty pink 
or colorless cytoplasm and oval, vesicular 
nuclei. The cells were frequently disori- 
ented, occasional nuclei showed variations 
in size, shape, and staining intensity, and 
mitotic figures were exceedingly numerous. 
Some groups of cells showed an even 
greater diversity of appearance and in- 
stead of forming glands they grew in solid 
masses. There were also glands which 


were lined partially by columnar, and par- 
tially by squamous epithelium, and were 
associated with islands of squamous epi- 
thelium of similar appearance. They were 
characterized by a basal layer of small cu- 
boidal cells and a central mass of large, 
pale, polygonal cells with occasional evi- 


dence of prickle formation. These un- 
doubtedly represented a metaplasia of the 
columnar epithelium. 

There were, however, islands of squa- 
mous epithelium which could be seen to have 
arisen directly from the portion of the pap- 
illary mass covered by that type of tissue. 
This epithelium was very well differen- 
tiated with a basal layer of small cuboidal 
cells, an intermediate layer of large prickle 
cells with deep pink cytoplasm, and fre- 
quently with a central mass of keratin. 
The cells varied in size and shape, were ir- 
regularly oriented, and showed a few mi- 
totic figures. 

The stroma invaded by these two types 
of epithelium was highly cellular and made 
up the bulk of each piece. Its cells were 
somewhat loosely arranged and of exceed- 
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ingly diverse appearance. In many areas 
they were predominantly spindle-shaped 
and tended to lie parallel to each other in 
narrow interlacing bands, while in other 
areas they were irregularly polygonal or 
spindle-shaped, and lacked any definite 
arrangement. The most striking feature 
was their variability in size, some of the 
cells being very small, while others were 
practically giant cells. The cytoplasm of 
the large and medium-sized cells was usu- 
ally deep pink. The nuclei were oval, 
spindle-shaped, or slightly lobed and fre- 
quently hyperchromatic. Mitotic figures 
were numerous, especially in the larger 
cells. 

These cells occasionally showed a some- 
what superficial resemblance to some of 
the epithelial cells, but there were no in- 
stances of transition between the two. 
Furthermore, phosphotungstic acid hema- 
toxylin stains showed blue fibrils in all 
these cells. These fibrils were very thick 
with nodular enlargements and usually 
only one was seen in each cell so that it was 
difficult to determine whether they were 
fibroglia or myoglia fibrils. In a few in- 
stances, however, they were definitely 
identified as fibroglia fibrils. There was a 
fair amount of scattered reticulum and 
narrow strands of collagen fibers in the 
tissue. 

The papillary mass remaining in the 
uterus resembled the tissue seen in the cu- 
rettings, except that the majority of the 
epithelial elements were well differentiated 
squamous epithelium, disposed in several 
large islands surrounded by numerous me- 
dium-sized and very small nests of the same 
cells which were invading the stroma on all 
sides. Only a few glands were present and 
they were small and near the surface, but 
they showed disorientation of nuclei and 
the presence of many mitotic figures. The 
highly variable stroma cells again made up 
the bulk of the tissue. 

Neither the stroma nor the epithelial 
masses invaded the underlying myome- 
trium, but occasionally the curetted sur- 
face of the endometrium, at some distance 
from the papillary mass, showed a few 
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large, spindle-shaped cells with variable, 
hyperchromatic nuclei resembling those 
seen in the stroma. The cervical wall con- 
tained a number of areas of dense hyalin- 
ized fibrous tissue, but showed no evidence 
of neoplasm. 

Diagnosis Adenocarcinoma of the 
body of the uterus, partially differentiated. 
Squamous-cell carcinoma, well differen- 
tiated. Fibrosarcoma, partially differen- 
tiated. 

The first diagnosis on the curettings was 
fibrosarcoma and adenocarcinoma, since 
the islands of squamous epithelium were 
thought to be due to metaplasia of the 
adenocarcinoma. Later on it was realized 
that the majority of the neoplastic squa- 
mous epithelium had an independent origin 
from squamous epithelium covering one 
part of the papillary growth, the meta- 
plasia having preceded the neoplastic 
change. 


DISCUSSION 


This case presents several points of in- 
terest. The squamous-cell carcinoma, for 
which the patient was treated sixteen years 
prior to her present admission, was cured, 
according to our present standards for the 
evaluation of such data. 

The three different malignant tumors 
which later appeared in her uterus all ap- 
parently arose in a papillary polyp of the 
endometrium. The location of all three 
neoplasms in one small area suggests the 
possibility that there may have been some 
local condition present which was acting 
as the inciting factor of malignant change 
in a cancer-susceptible individual. 

Since the origin of the two carcinomas 
was evidently from the covering epithelium 
of the polyp there can be no possible rela- 
tionship between them and the earlier car- 
cinoma. No evidence of neoplasm was 
found anywhere in the cervix. It is real- 
ized that the adenocarcinoma and squa- 
mous-cell carcinoma might possibly be con- 
sidered as one tumor, since both arose from 
the epithelial covering of the same papil- 
lary mass, but we feel it is justifiable to 
consider them as two separate tumors. 


Should this patient have received pre- 
operative irradiation? In the light of the 
final diagnosis such treatment would have 
been indicated, but in the biopsy materia] 
the squamous-cell carcinoma was not rec- 
ognized as an independent tumor. Al- 
though differences of opinion exist on the 
question of the pre-operative irradiation of 
uterine adenocarcinoma and fibrosarcoma, 
we were of the opinion that it was not justi- 
fied in this case. 


SUMMARY 


A case is presented in which three dis- 
similar tumors were found in the uterus. 
The combination of tumors was: adeno- 
carcinoma, squamous-cell carcinoma, and 
fibrosarcoma. Surgical and radiation ther- 
apy produced highly satisfactory results. 
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RESEARCHES IN THE PROBLEM OF RADIUM POISONING 
AND THE TOLERANCE DOSE OF RADIUM! 


By Pror. B. RAJEWSKY, Frankfurt-am-Main, Germany 


TRANSLATION BY EDITH H. QUIMBY, M.A., MEMORIAL HOSPITAL, NEW YORK CITY 


VERYTHING surrounding living or- 
ganisms is radio-active. The earth’s 
crust, all natural waters, actually 
even metals prepared in technically pure 
form, all contain larger or smaller admix- 
tures of radio-active substances. It is 
obvious, therefore, that the tissues of liv- 
ing beings must also contain radio-active 
materials. They are taken into the body 
with the food, the drinking water, and the 
inhaled air, and are there deposited. The 
orders of magnitude of such normal radio- 
active deposits are shown in Table I. We 
have undertaken systematic determina- 
tions of the normal radio-active content of 
various body tissues. The carrying out of 


such measurements is relatively difficult, 
since they are concerned with quantities of 


the order of magnitude of 107!” to 10~¥ 
grams of radium element. In Table II 
are given the values thus far obtained (ac- 
cording to A. Krebs). 

The more recent investigations show 
that the distribution of the radio-active 
material in the body is not homogeneous. 
In general, the bone tissues (bone marrow 
and bone cortex) show the greatest ac- 
tivity. Lungs, liver, spleen, and brain 
follow, some distance from bone, while 
muscle tissue shows decidedly less ac- 
tivity. It would be of interest to estimate, 
at least approximately, the biological effect 
of this normal activity of the body. Un- 
fortunately there is no definitely known 
reference point. The only information of 
this sort available at the present time is 
regarding the so-called ‘“‘tolerance dose’”’ 
in roentgen and radium therapy, which is 
about 0.04 r per hour. On a basis of the 
known ionizing action of roentgen or 
radium rays it is possible to calculate the 
amount of radio-active material which 
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would give this dose if deposited in the 
body. This is found to be about 6 micro- 
grams (6 X 107% grams) of radio-active 
material for the human body. This exceeds 
the natural activity of the tissues about 
four hundred times, and we shall see fur- 
ther that the accumulation of such a 
quantity of radium in the body results in 
severe injury to the organism. The most 
important conclusion to be drawn from 
this fact is that the internal application of 
radio-active substance produces much more 
marked results than its external applica- 
tion. Ever since the discovery of radio- 
activity, attempts have been made to 
administer these substances internally for 
therapeutic purposes. The amounts of 
radium recommended for such treatments 
were given first as 1 milligram, later as 
0.5 milligram. It is important to note 
that this is an amount of radium 33,000 
times the normal body content, and eighty 
times the tolerance dose given above. 
Frequent favorable effects of such treat- 
ments are on record. In sharp contrast to 
this is the fact that, in an already con- 
siderable number of cases, fatal poisoning 
has resulted from the deposit of radio- 
active material. 

If one considers the problem of radium 
poisoning as a whole, the following basic 
points present themselves: (1) The reten- 
tion and elimination of radio-active sub- 
stances by the body; (2) the distribution 
of the retained radio-active material within 
the body, with distinction between the 
portions remaining a short time and a long 
time; (3) the tolerance, or the toxic, dose 
of radio-active material; (4) the mecha- 
nism of the toxic effect of the radio-active 
material thus introduced; (5) therapeutic 
measures, of which the first is the question 
of the possibility of the removal of the 
toxic substance. The relative rarity of 
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radium poisoning, although a fortunate 
circumstance, makes the study of the prob- 
lem a difficult one. For this reason all 
known cases of such poisoning are of the 
greatest importance. A further handicap 
is the fact that it is not always possible to 
subject these cases to the desirable thor- 
ough physical examination. Since, during 
the last few years, we have had the op- 
portunity of investigating several cases of 
radium poisoning, it seems worthwhile to 
present the facts which have been ascer- 
tained. I will, therefore, discuss in detail 
two cases, one which showed lung fibrosis 
as the result of radium poisoning, the other 
which developed bronchial cancer from the 
same cause. 

In the first case (a 24-year-old labora- 
tory technician in a radium plant, who 
had been occupied for about three years 
with the preparation of radio-active ma- 
terials and especially with luminous paint), 
death supervened about two years after 
the appearance of the first symptoms, 


which consisted of dyspnea and weakness. 
The blood picture was normal, even in the 
acute stages of the disease; the principal 


changes were in the lungs. These lung 
changes consisted in diffuse induration, 
with spots of fibrous hepatization and 
cornification. The pulmonary artery 
showed medial fibrosis, the bronchial, 
muscular hypertrophy with widening of the 
lumen. The pleura was likewise thickened 
and fibrous. 

In the second case (a 34-year-old em- 
ployee in the same radium plant), death 
came after about eleven years of occupa- 
tion with radio-active materials. The 
patient had worked at first with strong 
preparations, and had sustained a burn on 
the chest and neck, which, however, had 
healed. Later she was employed in the 
separation of weak preparations. The 
clinical diagnosis was: ‘‘Left-sided bron- 
chial cancer, arising in the bronchus of the 
left lower lobe, with marked infiltration of 
the whole hilus and the neighboring lymph 
node groups. Continuation along the 
trachea up to the larynx and into the tra- 
cheobronchial, jugular, and cervical lymph 


nodes, infiltration into the pericardium 
and retroperitoneal nodes, multiple metas- 
tases to the liver, marked skeletal metas. 
tases, also metastases to the ovaries and 
the adrenals. Marked general anemia, 
especially of the brain, strongly anemic 
fatty liver. Gelatinous condition of the 
bone marrow. Diffuse and spotty fatty 
degeneration of the myocardium. Marked 
relaxation of the heart muscle. Ecchy- 
mosis of the endocardium of the left ven- 
tricle. Softening and moderate swelling 
of the spleen. Intense edema of the left 
lung with exclusion of air, left-sided 
hydrothorax (300 c.c.); marked terminal 
edema of the right lung. Moderate chronic 
hypertrophic catarrh of the stomach. Ec- 
chymosis of the fundus. Incomplete sepa- 
ration of the middle lobe of the right lung 
from the upper lobe, pedunculated polyp of 
the sigmoid, small fibroma of the right 
kidney. Section through the spinal cord 
was completely normal.”’ 

We investigated both cases for radio- 
active deposits in the body. In the first 
case it was possible, a few weeks before 
death, to make tests on the exhaled air 
and on the urine. After death, the vari- 
ous organs (spine, femur, rib, lung, spleen, 
heart, liver) were tested for radium. In 
the other case, unfortunately, only a few 
tissues were available for postmortem 
examination (femur, lung). The measure- 
ments were carried out, in collaboration 
with Dr. A. Janitzky and Dr. A. Krebs, in 
the following manner: The emanation 
content of the exhaled air was determined 
according to the alpha-ray method de- 
veloped in our institute by A. Janitzky for 
the determination of small quantities of 
emanation. The determination of activity 
postmortem in the various organs was Caf- 
ried out on the incinerated tissues. The 
temperature for incineration was not 
greater than 500°. The measurements con- 
sisted in: (1) By means of a point counter 
(developed according to suggestions of A. 
Krebs) the rates of emission of individual 
alpha particles from the specimens were 
registered. (A diagram of the counter 1s 
shown in Figure 1. It was standardized 
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by means of an especially made radium proximately 2.5:1. 


RADIUM POISONING AND THE TOLERANCE DOSE OF RADIUM a9 


In Table V are given 


preparation of determined activity.) (2) the radium deposits found in the Case 
Further, both to verify the results obtained 








Fig. 1. 


content of the tissues. S = 


men carrier; G = housing. 





F-2, 1935. This represents the lower limit 





Point counter for the determination of the radium 
platinum points; 
Arrow at top indicates lead to 


T = speci- 


amplifier with loud speaker and counter. 


with the counter, and to make separate 
determinations of the radium and the 
mesothorium deposits, the incinerated tis- 
sue was completely dissolved in various 
acids (H,SO,, HCl, HNOs;) and the absolute 
radio-active content determined by the 
emanation method. For the final evalua- 
tion of the results, the data according to 
the emanation method were used to give 
the absolute quantities of material present, 
while the counter data were used to de- 
termine the distribution of the activity 
in the various tissues. The results of the 
measurements are shown in Tables III and 
IV, for cases F-2, 1935, and B-1, 1935, 
respectively. In both cases, both radium 
and mesothorium were found. In the more 
thoroughly investigated one, F-2, 1935, the 
tatio of radium to mesothorium was ap- 


of the total amount of radium in the body; 
actually the total here must have been 
about 6 micrograms radium equivalent. 

In this case, the immediate cause of dis- 
ease was apparently the deposit in the 
lungs, which was a small fraction of one 
microgram. Granting that this value may 
be low, it can still be stated that a quantity 
of radio-active material of the order of 
magnitude of one microgram of radium 
equivalent is certainly harmful, when de- 
posited internally. 

We have undertaken a series of investi- 
gations with the idea of determining this 
limiting injurious dose experimentally. 
Among the results obtained up to the pres- 
ent time may be mentioned some on the 
influence of radon on metabolism. De- 
tails of this work will be published else- 
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TABLE I.—NATURAL RADIO-ACTIVE CONTENT 
OF BODY TISSUES 


Normal radium content of the human body: 
approximately 1.5 X 10~§ grams = 0.015 microgram 
radium element; 
or 10-12 grams radium per gram tissue 
(based on 15 kilograms weight of 
bones, liver, spleen, etc.). 
1.9 X 107 ions per second per gram, 
corresponding 
to 5.5 X 107'° grams radium per gram 
tissue = 0.00055 microgram of 
radium per gram of tissue. 
or Tolerance dose = 550 X normal content. 
Average content of the earth’s crust in radium: 
approximately 2 X 10~!* grams radium per gram of 
rock = 2 micro-micrograms radium per gram rock. 
Radium content of pure metals (Pb, Zn, Fe, Al): 
approximately 10~!4 grams radium per gram metal = 
0.01 micro-microgram radium per gram metal. 
Emanation content of the atmosphere, over the main- 
land and close to the ground; 10~1* curies per cubic 
centimeter = 2.75 X 1074 Maché units; 
or 1.77 emanation atoms per cubic centimeter of air. 


Tolerance dose: 


where. Here it is sufficient to state that 
the lower limit of the dose which will effect 
a definite change in the metabolism is 
about 1.5 X 10~> curie-hours per cubic 
centimeter. If this is compared to the dose 
obtained in Case F-2, 1935, above, which 
terminated in fatal poisoning, it is found 
that the two lie very close together. In 
consideration of the relatively rough es- 
timation which has (of necessity) been 


TABLE II.—NORMAL RADIUM CONTENT OF 
SOME BODY TISSUES 


(According to measurements by A. Krebs, 1936-1937) 





Tissue Content of 1 gm. of fresh tissue 





Lung 
Spleen 
Liver 
Bones 


(0.2 — 10) X 107}? gm. radium equivalent 
0.4 X 107” 
1.2 X 107” 
10 X 10-* 





TABLE III.—DISTRIBUTION OF RADIUM DE- 
POSITS IN RADIUM-POISONING CASE F-2, 
1935 





Absolute Value 
in Micro- 
micrograms | 
Radium | 
Equivalent | Spinal Cord 


= . 
Spinal cord 340 | 100 | 390 
Rib 330 | 97 | 380 
Femur 210 61 | 240 


Relative Value 


Tissue Compared to 





Lung 





Lung | 87 26 100 
Liver 29 | 8.5 33 
Spleen 7.4 | 23 8.5 
Heart 0.74 | 0.2 0.8 


TABLE IV.—DISTRIBUTION OF RADIUM pp- 
POSITS IN RADIUM-POISONING CASE B-] 
1935 





Absolute | 
Value in 
Micro- 

| micrograms 


Relative Value | 


Compared to | Resin 


| 


Radium = |————————___} 
Femur | Lung 


| Equivalent | 


Femur | 3.5 100 | 6 | Measured 
Bone | | | Ww i t h 
marrow | | Point 
(yellow) | 2.3 66 | 4 Counter 
Lung | = 60 1,700 | 100 





TABLE V.—TOTAL AMOUNTS OF RADIO- 
ACTIVE MATERIAL DEPOSITED IN THE ORGAN- 
ISM IN CASE F-2, 1935 


(Lower limits) 





Total Content 
in 10-8 Gram 
Radium Equivalent 


Weight 
(gm.) 





710 6.2 
1,070 3.4 
100 0.074 
250 0.019 
about 28 0.95 
estimated 250.0 
| estimated 20.0 


Liver 

Spleen 

Heart 

Spinal cord 
Skeleton 
Remainder of body 


Lung | 








Total amount (lower limit) approximately three micro- 
grams radium equivalent. 


made here, too much emphasis should not 
be placed on this good agreement; it does, 
however, appear permissible to conclude 
that in both cases the dose is of the same 
order of magnitude. Hence it seems that 
the above considerations regarding the 
limiting dose for definite damage are veri- 
fied experimentally. This dose exceeds 
the normal radium content of the tissues 
by only about 60 to 90 times, and is hence 
considerably less than the ‘‘tolerance dose” 
in roentgen or radium therapy. It is im- 
portant to note the difference in the dis- 
tribution of the activity in the tissues in 
the two cases we have been discussing. 
From the practical standpoint, perhaps 
the most important conclusion to be drawn 
from our measurements is the extraordin- 
arily small amount of poisoning substance 
deposited, which may result in serious 
damage. It can be stated with certainty 
that the accumulation of one microgram of 
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radium equivalent may result in deadly 
injury to the organism. Since, however, 
the total amount introduced into the body 
is not retained, but a certain fraction 
eliminated, the question arises as to the 
permissible quantity which can be taken 
in without causing irreparable injury. 
This leads to the necessity of investigating 
the elimination of radio-active materials 
from the body. In Table VI are shown the 


TABLE VI.—ELIMINATION OF RADIUM BY 
THE HUMAN BODY 


(Average values ) 


| Percentage 
Radium 
| Remaining} 


Individual 
Variations 


Time 
Interval 


Method of 
No.| Introducing 
Radium | 
Intravenous | 
injection 2 weeks 
Intravenous 
injection 
Intravenous | 
injection 
Intravenous 
| injection 1 year | 1.9 
Intravenous 
injection 12/3 years | 2.4 
6 | Intravenous | 
| injection 


3-4.5 | 
5 weeks 3-4.5 


6 months | 4.3 








12/3 years | 


_ After the first six months | About 4 
| After about two years | About 2 


7 Per Os | About 0.5 “ 
8 | Per Os About 0.7 





3 years 

| 3 years 
quantities of such materials retained in 
the body after certain periods of time. 
These data show that after a lapse of a 
certain time following the introduction of 
radio-active material into the body, a 
stable distribution of the substance is 
reached, which will be altered only slightly 
by further elimination. By a simple ap- 
proximation it appears that in order to have 
a residual deposit of one microgram of 
radium equivalent, it is necessary to have 
introduced at least 100 micrograms orally, 
or 2() micrograms intravenously or by in- 
halation. These quantities must not be 
considered as the upper limit, for, as we 
have seen, when radium is introduced into 
the body it is deposited in many places, and 
not uniformly, so that for damage to a 
certain organ the required radium concen- 
tration is not necessarily reached by this 
borderline dose. 
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A further important question apper- 
taining to the effectiveness of radio-active 
substance in the body is that of the emanat- 
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Range and ionizing power of alpha, 
beta, and gamma rays. 


Figs 2. 


ing power of material thus deposited. Here 
only a few general statements have been 
made, which really refer not to the emanat- 
ing power of the actual radio-active ma- 
terial, but to that of the body as a whole 
(exhaled air). In general, this is relatively 
small, amounting to from 2 to 10 per cent 
of the total emanation of the fixed sub- 
stance. Only in a single case was a greater 
amount (up to 40 per cent) observed. We 
have been able to investigate this impor- 
tant matter directly in relation to the 
emanation of the individual tissues. The 
results obtained are presented in Table 
VII. Since the emanation of the whole 
body in this case was about 10 to 20 per 
cent, it is evident that a considerable part 
of the emanation remained in the body, 
leading to the building up of the amount of 
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long period radio-active substances. In 
addition, it can be concluded from the 
data that small deposits of radio-active 


TABLE VII.—EMANATING POWER OF 
VARIOUS TISSUES 


(in vitro) 





Mesothorium 


Tissue | 


Radium | 


100 15 
(73) 
Rib 66 16 
Lung 9 | 17 
Bone ash 37 33 





Femur 





substance in human and animal bodies, of 
the order of magnitude of one micro- 
gram radium equivalent, or even a fraction 
of this, are sufficient, in the case of a pre- 
disposition in the organism, to cause an 
existing damage or weakness to proceed to 
an irreparable injury. This finding, which 
is in agreement with American authors 
(Flinn) is, at first, possibly surprising, when 
it is considered that the body can resist 
very much greater amounts of radiation 
from external sources in radium and roent- 
gen therapy. I may mention again the 
roentgen tolerance dose, which is appre- 
ciably higher than the above-mentioned 


limiting dose for internally deposited ra- 
dium. This difference is, however, under- 
standable if one looks more closely into the 
mechanism of action of the material de- 
posited in the tissues. It is evident that the 
biological effect of the deposited material is 
mainly due to alpha particles, in contrast 
to the gamma radiation used in ordinary 
radiation therapy. The relative ranges and 
intensities of ionization by the three types of 
radium radiations are shown diagrammati- 
cally in Figure 2. It is sufficient to compare 
the ionization resulting from the alpha and 
gamma rays, to find an explanation of the 
increased effectiveness of the internally de- 
posited material. While the injuries pro- 
duced in tissue by a gamma ray are ex- 
tremely few per unit volume, those due to 
alpha particles are highly concentrated. 
Correspondingly, a cell traversed by a 
gamma ray can more readily recover than 
one destroyed by an alpha projectile. It 
may then be assumed that the alpha-par- 
ticle effect in the tissues is completely 
cumulative, while the gamma-ray effect is 
known to be in a large measure dependent 
on the recovery factor (protraction of 
dose). 








THE VALUE OF RADIATION 


IN THE TREATMENT 


OF CARCINOMA OF THE BREAST! 


By LEWIS G. ALLEN, M.D., Kansas City, Kansas 


in the treatment of carcinoma of the 
breast has, within the past twenty 
years, undergone a metamorphosis from an 
original suggestion to the most recent con- 
clusion of Hutchison (8), who, after a criti- 
cal analysis of published statistics, con- 
cludes that surgery is no longer unchal- 
lenged as the treatment of choice in mam- 
mary cancer. In an effort to qualify the 
position of radiation in the problem, many 
analyses by many authors have been made. 
Choice of Type of Radiation.—The choice 
between x-ray and radium as the type of 
radiant energy to be employed is in com- 
parative agreement by radiologists. It is 


1 i question of the value of radiation 


possible that the success attending the use 
of the large and expensive radium bomb 


may change our present conception. At 
the present time, however, it is generally 
agreed that interstitial radium finds its 
more rational employment in those areas 
wherein an intense local effect is desired. 
Keynes (9), Adair (1), Pack (15), Lee (11) 
and others have perfected a technic in 
which the insertion of radon and element 
needles throughout the lesion and adjacent 
lymphatics is comparatively successful. 
However, homogeneous radiation of a 
large irregular surface by the interstitial 
route is difficult. Lee (12) states that tu- 
mors larger than six centimeters in diame- 
ter are incapable of proper treatment by 
interstitial radiation and that the treat- 
ment of the axilla must be confined to the 
lower two-thirds because of the caustic ef- 
fect of intense radiation on the brachial 
nerves and vessels. All workers are agreed 
that in cases in which interstitial radiation 
is to be employed a combination with ex- 
ternal radiation is also required. Few 
tadiologists possess enough radium to per- 


1 Read at the Midsummer Radiological Conference, 
Denver, Colo., July 15-17, 1937. 
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mit the employment of sufficiently large 
packs, trays, or bomb applications, as 
recommended by these authors. Pfahler 
(17) concludes that the combination of the 
technic of Keynes (9), supplemented by 
external roentgen radiation, may prove to 
be the method of choice in the treatment 
of the primary breast cancer. 


TABLE I.—HUTCHISON’S COMPARATIVE 
AVERAGES (5 YEARS) 


Early Late Unclassified 
Surgery 

Alone 
Radium 


Alone 


71.3 percent 385 percent 28.1 per cent 


47.1 percent 16 per cent 


The five-year curability by interstitial 
radiation alone, of all groups of mammary 
cancer, as taken from the published statis- 
tics, appears to be less than the success ob- 
tained by operation alone (Table I). Cou- 
tard is the author of the statement that at 
the Curie Institute in Paris and the Radi- 
umhemmet of Stockholm, interstitial radia- 
tion in the treatment of carcinoma of the 
breast has been abandoned except in the 
local treatment of a residual tumor mass 
following x-ray therapy or in other isolated 
or selected instances. 

The use of x-ray is becoming more uni- 
versal with each year’s experience and 
particularly with each improvement of the 
technic of application. Technics have 
changed rapidly and the analysis of the 
value of the changing technics is slowly 
accumulating. Radiologists are generally 
agreed that we have in the 200 kv. appara- 
tus ample intensity for the generation of 
X-rays necessary in the treatment of mam- 
mary cancer located in the breast or in the 
regional lymph nodes. We have to concern 
ourselves chiefly with the quantity of x- 
ray and the interval of administration. 
The principle of the saturation technic as 
advanced by Pfahler has unquestionably 
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added to success in the treatment of the 
disease. Finally, the theory of periodic 
sensitivity as advanced by Coutard (a de- 
velopment of his plan of protracted radia- 
tion) appears most rational. Analyzing 
the technics as they have been employed, 
we are convinced that our errors have been 
on the side of insufficient quantity, perhaps 
as the result of over-caution. 

Danger of Pleuro-pulmonary Roentgen 
Fibrosis —The deleterious effect of radia- 
tion on the lungs and pleure following radi- 
ation of extrathoracic tumors has received 
considerable attention, beginning with the 
report of Groover, Christie, and Merritt. 
It is my opinion that this danger has been 
overemphasized and, like the fear of radia- 
tion skin reactions, may contribute, in a 
measure at least, to under-treatment. In 
the recent report of Hsieh and Kimm (7), 
which covered 12 patients who showed 
definite radiographic evidence of post- 
radiation changes, one is impressed with 
the non-serious character of the complica- 
tions. Portmann (20) has proved the ad- 
visability of the use of x-rays generated at 
a lower tension as well as tangential pro- 
jection over the chest wall in the post- 
operative prophylactic application of x- 
ray. That his contribution is of value and 
should be appreciated in the planning of 
the cycle, the author is convinced. At the 
same time, the principal problem is the 
quantity of radiation to be delivered to the 
tumor and to the site of possible lymphatic 
extension. 

That the proper application of roentgen 
radiation alone is successful in eradicating 
the malignant disease in certain cases has 
been abundantly proved. Bloodgood, 
Geschickter, Wood, Cheatle and others 
have shown that irradiated breast carcino- 
mas of mice are sterile both to tissue culture 
and transplantation. We have all seen oc- 
casional cases and Adair (1) reports a series 
of cases in which the pathologist was un- 
able to find malignant cells in breasts and 
nodes that had previously contained can- 
cer as proven by biopsy, following inten- 
sive pre-operative radiation. 


Value of Surgery Acknowledged.—I am 
quite sure that radiologists are not yet 
ready to advise delimitation to radiation 
alone in the treatment of cancer of the 
breast, especially in that group of cases jn 
which the surgeon feels he can success- 
fully remove the malignant disease in its 
entirety. The problem is too difficult and 
the stakes too high to permit any spirit of 
competition to qualify our action or advice 
to the patient. 

Surgery, since the introduction of the 
Halstead operation, has proved its great 
value and, for the present at least, it would 
appear from statistics of large groups of 
cases that radiation and surgery in com- 
bination offer most to the operable, com- 
paratively or definitely, radioresistant le- 
sion. A suggested tendency away from 
post-operative treatment is seen by some 
authors, due to a closer selection of cases 
for surgery, limiting the choice to those 
cases in which the disease is confined 
strictly to the breast. Fischel says that 
he has referred no patient for post-opera- 
tive therapy for several years, for the rea- 
son that he operates on only those cases in 
which he can remove all malignant tissue. 
If such a selection of operable cases is fol- 
lowed, it is apparent that a larger percent- 
age of cases will fall into the inoperable 
class to be handled by radiation. 

Surgery Limited by Extent of Disease.— 
That the malignant lesion is limited to the 
breast alone is extremely difficult to as- 
sume. Portmann (20) says that compe- 
tent pathologists find axillary nodes in- 
volved in 90 per cent of specimens ex- 
amined and he doubts that the disease may 
be removed completely when it has ad- 
vanced to an involvement of the regional 
nodes. The fact that five-year cures from 
surgery alone have improved only 
slightly in the last 20 years may contribute 
to prove Portmann’s statement. 

White (25) analyzed 195 cases and found 
that, clinically, 38 per cent had palpable 
nodes. After removal, careful microscopic 
examination proved axillary metastasis to 
be present in 51 per cent of these cases. 
Therefore, the disease is frequently present 
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when nodes are not palpable. Pfahler and 
Vastine (18) estimated that when disease 
js present in the axilla, the percentage of 
cures by operation alone varies from 15 to 
24 per cent; so that, if we take 23 per cent 
as a liberal average of five-year cures by 
operation alone, it is shown by the litera- 
ture and by Pfahler’s reports that about 
double this figure, or 46 per cent, is obtained 
when post-operative irradiation is given. 
Therefore, Pfahler shows that post-opera- 
tive irradiation is equal in value to opera- 
tion. 

Grace and Moitrier (4) report a series of* 
40 cases in which only simple mastectomy 
was performed even though axillary exten- 
sion was obvious. All of these patients 
were treated by x-ray in recurring series 
for the remainder of their lives, and five- 
year survivals showed a 10 per cent im- 
provement over a similar number of pa- 
tients treated by radical operation. These 
writers were convinced from the analysis of 
their series that a relatively larger number 
of deaths from metastases occurred when 
more radical surgery was employed than 
followed incomplete removal and intensive 
x-ray therapy. 

Meissel (13), who worked up Eiselberg’s 
figures in Vienna, showed that when the 
growth was enucleated and the axillary 
growths removed only when they were 
palpably enlarged, recurrences were en- 
countered in 62.8 per cent and metastases 
in 17.1 per cent of the cases. In the group 
of cases in which the breast, enlarged nodes, 
and pectoral fascia were removed, recur- 
rences were encountered in 50 per cent and 
metastases in 20.28 per cent. Lastly, in 
that series wherein complete radical am- 
putation was practised, recurrences were 
met in 25 per cent and metastases in 36.6 
per cent. Therefore, these writers argue 
that the more radical operation entails a 
greater liability to distant metastases; that 
simple mastectomy with adequate radia- 
tion produces end-results which are as sat- 
isfactory as those of any other procedure in 
general practice, and that no loss of func- 
tion of the arm, distressing lymph stasis, 
and fewer metastases will result. 
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Definition of Operability—As found in 
the literature, the grouping of cases as to 
operability is by one of three plans. 
Cheatle says that ‘“‘whether a tumor be 
operable or not depends upon the accessi- 
bility or inaccessibility, respectively, of all 
its parts to the means adopted for its ex- 
termination. The degree of accessibility 
of its parts to surgical methods is not the 
same as its degree of accessibility to radia- 
tion.’’ He qualifies mammary cancer op- 
erable from a clinical point of view ‘‘when 
there are no invaded lymphatic glands in 
the axilla or even when one lymphatic 
gland, and certainly not more than two 
lymphatic glands, are invaded and situated 
in close proximity to the breast.’’ A second 
plan, that of Steinthal, consists in consid- 
ering three groups. Cases falling in Group 
1 are considered operable. He defines 


Group 1 cases as those which have small, 
slowly growing, movable tumors without 
skin involvement and a minimum or no 
axillary extension. The third plan is that 
of Burton J. Lee (12), who includes a much 


larger group in the so-called operable class. 
He considers a case as “operable when the 
patient has a tumor of the breast that is 
not fixed to the chest wall, with or without 
invasion of the axillary nodes.” 

More recently, Portmann (22) has sug- 
gested still another classification, based on 
both clinical and pathologic evidences. He 
defines as Group 1 those cases in which the 
tumor is free, definitely localized in the 
breast, the skin not involved, and no metas- 
tases to the axillary nodes. Portmann be- 
lieves that Group 1 should be operated 
upon and not irradiated and that the more 
advanced cases should have post-opera- 
tive irradiation. 

Diagnosis.—Bloodgood (2) has shown 
that the percentage of carcinomas in pa- 
tients presenting themselves for examina- 
tion is growing smaller each year. This 
fact is no doubt explained in large part by 
a greater consciousness among women of 
the importance of early diagnosis of the 
lump in the breast—-an advance in the 
cancer problem to which Bloodgood has 
contributed largely. 
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Because women do come early, the clini- 
cal diagnosis of cancer is becoming increas- 
ingly more difficult. Roentgenography of 
the breast is contributing to the solution of 
the problem. Biopsy, however, in general 
practice particularly, is too frequently per- 
formed. Many of these tumors and nod- 
ules in the breast are benign. All professors 
in surgery have stressed the great danger of 
surgical exploration of such a breast. Im- 
mediate radical removal of the breast and 
axillary contents in such a case would re- 
move many early carcinomas and dangerous 
early stages of the disease, but at the same 
time it is apparent that the policy would 
result in too frequent unnecessary mutila- 
tion. 

Biopsy.—I feel that the removal of tissue 
from the breast for examination is a prob- 
lem to be considered with great delibera- 
tion and should surely follow less objec- 
tionable detail study, as popularized by 
Lockwood and Hicken. That it may be 
solved in the average case when properly 
evaluated, I do not doubt. At the same 
time, I believe that the practice of the 
local removal of lumps and nodules, as 
frequently seen in general practice, with- 
out appreciation of the necessity for gentle- 
ness, avoidance of squeezing, and exten- 
sion of the disease beyond the area of in- 
cision, is too frequently pursued. 

Keynes (9), who did biopsies in the first 
50 of a series of cases treated by interstitial 
radium, became convinced that the plan 
was dangerous and discontinued the prac- 
tice. Pfahler (19) says he is fearful of the 
traumatism incident to biopsy, and Cheatle 
recommends that it be done very infre- 
quently. He says: “It is probably neces- 
sary once in a thousand.” If positively re- 
quired, he advises that great caution be ex- 
ercised and a pack saturated with a solu- 
tion of 1-500 of bichloride of mercury be 
left in the site of the excision of a whole 
quadrant, or better, one-half of the breast. 

The pathologic classification of mam- 
mary cancer is most exact, tumor types 
surely forming the basis of type prognosis. 
Harrington (5) has shown that microscopic 
grading is a reliable prognostic case guide. 


The same cannot be said, however, for the 
frequently reported opinion of radiosensj- 
tivity or radioresistance based on patho- 
logic appearance alone. Too many factors 
in addition to the microscopic appearance 
define the ultimate reaction to radiation to 
permit such a distant conclusion to be en- 
tirely reliable. The clinical grouping and 
evaluation of the patient and her disease 
are much more reliable criteria. The terms 
“‘radiosensitive’’ and ‘“‘radioresistant’’ are 
relative in their radiologic definition and 
are not entirely synonymous with ‘‘em- 
bryonal’”’ and ‘“‘differential.”” Nicolson 
and Berman (14), by comparing the patho- 
logic and the clinical grading in their series 
of 70 cases, showed the clinical grading to 
be much more reliable from the standpoint 
of prognosis, the contrast being most 
marked in the pathologic Grade 3. They 
quote Trout’s résumé as having shown con- 
clusively the superiority of clinical over 
pathologic evaluation. 

If we attempt, by a review of the litera- 
ture, to obtain a composite figure of cura- 
bility of mammary cancer by various ef- 
forts, we are confused, as shown above, by 
the variation in classification as to the 
stage of the disease, as well as by multiple 
methods and combinations of methods em- 
ployed by the various authors. Also, it 
must be remembered that ‘‘five-year sur- 
vivals”’ and “five-year cures’’ may be as 
different as ‘‘living’’ and “‘living free from 
disease’ or ‘‘living without recurrence.”’ 


-CURABILITY SHOWN BY STATIS- 
TICS—5-YEAR SURVIVALS 


TABLE II. 


Untreated cases live, on average, 
34 months 

Pettit’s average of 9,000 (operation 
only, unclassified) 

Pfahler’s compilation of more than 
10,567 cases (operation only) 

Average 


12.0 per cent 
28.8 per cent 


30.1 per cent 
29.4 per cent 


The average as reached by eight authors 
estimates the natural duration of life of un- 
treated carcinoma of the breast at 34 


months. Lazarus-Barlow and Leeming 
(10) report 651 untreated cases with three- 
year survivals of 25 per cent and a five- 
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year survival of 12 per cent. Pettit’s (16) 
average of over 9,000 cases reported by 32 
surgeons showed a five-year survival of 
98.8 per cent following operation. There- 
fore, it would appear that 12 per cent of 
carcinoma of the breast patients will sur- 
vive a five-year period if untreated; that 
of the fraction of the group not advanced 
to a point to be considered inoperable, if 
treated by surgery alone, 28.8 per cent will 
survive the five-year period. Pfahler’s (19) 
more recent compilation of 10,567 cases 
places the five-year survival figure at 30.1 
per cent, or an average, let us say, of 29.4 
per cent. 

Pfahler (19) compared reports from 
seven clinics before and after the addition 
of post-operative radiation. This com- 
parison showed an improvement after the 
addition of radiation to the plan of treat- 
ment of from 11.4, to 73.7 per cent in all 
cases; and when applied to Stage 2 alone, 
from 15 to 110 per cent. The mean aver- 


age five-year survival of all cases treated 
by operation alone was 33 per cent and 


when irradiated post-operatively was 47.4 
per cent. His comparison of a large group 
of special clinics’ reports with each other 
gave approximately the same figures. 


TABLE III.—PORTMANN’S 8) NON-IRRADI- 
ATED CASES AND 85 IRRADIATED CASES: ALL 
GROUPS EQUAL 
5-year Survival Percentage 
r II 
100.0 per cent 52.4 per cent 
94.5 per cent 76.2 per cent 
III Average 
2.7 per cent 38.3 per cent 
8.1 per cent 47.4 per cent 


Non-irradiated 
Irradiated 


Non-irradiated 
Irradiated 


Portmann (21) has shown that 38.3 per 
cent of 85 traced and classified patients 
with carcinoma of the breast survived a 
five-year period when treated by operation 
alone; that when x-ray was given post- 
operatively to 85 traced and similarly 
classified patients, in whom the disease was 
present to the same degree, the survival 
was increased to 47.4 per cent. (In his 
Group 1, post-operatively graded, no 
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benefit was obtained by post-operative ir- 
radiation. In his Group 2, 52.4 per cent 
lived five years without x-ray and 76.2 
per cent lived five years when treated post- 
operatively.) 

The value of pre-operative irradiation is 
not so impressively shown by published 
statistics, although it might be argued that 
what is good for the breast post-opera- 
tively might be even better if applied pre- 
operatively. Of Pfahler’s (17) series of 
1,022 cases, only 9 per cent received both 
pre-operative and post-operative radia- 
‘tion therapy. These cases were mostly far 
advanced and of a type which was made 
operable by pre-operative irradiation. Of 
this group, 60 per cent lived three years and 
55 per cent lived five years. Pfahler’s (19) 
average of four authors gave 51.3 per cent. 


IV.—RECAPITULATION: CURABILITY 
BY STATISTICS, 5-YEAR SURVIVALS 


TABLE 

SHOWN 

Untreated live average of 34 months 12 per cent 

Compilation average, operation only 
(unclassified) 

Compilation average, post-operative ir- 
radiation (unclassified) 

Compilation average, pre-operative and 
post-operative irradiation (unclassi- 
fied, mostly advanced) 


29.4 per cent 


47.4 per cent 


51.3 per cent 


To recapitulate, then, we may conclude 
that the average five-year survival in all 
classifications of cancer of the breast, when 
untreated, is 12 per cent; that of the group 
accepted and treated by surgery alone, the 
five-year survival becomes 29.4 per cent; 
that when treated by surgery and post- 
operative irradiation the five-year survival 
equals 47.4 per cent, and that when treated 
pre-operatively and post-operatively, the 
five-year survival becomes 51.2 per cent. 

Forty-six per cent of Pfahler’s (17) pa- 
tients who were referred for treatment be- 
cause of local recurrence lived five years, 
and 31 per cent lived ten years. Bucholz 
(3) reports that one-third of the cases 
treated by operation only have recurrences 
within the first year. In Portmann’s (23) 
series, 24 per cent had recurrence in the 
first year following operation alone, while 





68 RADIOLOGY 


only 18 per cent recurred in the first year 
when the operation was followed by pro- 
phylactic radiation. The average time 
elapsing between the first sign of recurrence 
and the institution of radiation treatment 
in Pfahler’s group of 433 recurrent cases 
was 6.8 months. 

Burton J. Lee (12), after reviewing the 
recent literature up to 1932, covering the 
reports of 3,079 breast cancers, showed that 
the operators employing post-operative 
irradiation furnished in general the higher 
percentage of cures. Lee employed in his 
series of 217 cases both pre-operative and 
post-operative irradiation and says, in 
conclusion, “‘It seems reasonable to assume 
that the added factor of irradiation has 
been responsible for better end-results.”’ 

Irradiation has something to offer to the 
inoperable breast cancer case and its con- 
tribution should not be handicapped by 
ill-advised radical removal. Proper irra- 


diation may make an inoperable case ra- 
tionally operable. Gottsman says, ‘““‘When 
radical operation for breast cancer is car- 


ried out in the presence of contra-indica- 
tions, it shortens the life of the patient.” 
Deaver and McFarland conclude that indi- 
cations for the palliative operation are sel- 
dom met, for, they explain, operations of 
this type contribute nothing to the comfort 
of the patient or to the prolongation of 
life; on the contrary, the end is frequently 
hastened by exciting the disease to a more 
extensive growth. 

It is our opinion that the radical opera- 
tion without previous irradiation, in all ex- 
cept true Type 1 cases, not only cannot 
succeed in anything like a fair percentage, 
but that it also complicates the problem of 
administering either x-ray or radium post- 
operatively. Merritt has recently pointed 
out that radical surgery for cancer of the 
uterus, the prostate, or bladder, as well 
as block dissections of the neck, have 
largely been abandoned, and asks perti- 
nently, ‘““‘Why not the inoperable breast 
also?” 

I am quite willing to ascribe to the prem- 
ise that a good operation is better than 
poor radiation therapy and I feel that the 


reverse is equally true. Good radiation 
cannot compensate for hasty or ill-advised 
mastectomies. The size and age of the pa- 
tient, stage of disease, tumor type and 
grade, and extent of involvement deny a 
standard technic, and detail attention to 
radiation technic is parallel in importance 
to good surgical technic. 

Finally, the application of Coutard’s 
theory of periodicity of sensitivity of mam- 
mary cancer seems most reasonable to the 
writer. 

Nothing can be found in the literature to 
show that pre-operative treatment is in- 
jurious even to that group of primary tu- 
mors in which surgery alone gives excellent 
five-year results, and it has been conclu- 
sively shown that evaluation of the extent 
of the disease is difficult. 


CONCLUSIONS 


May we conclude, then, that conserva- 
tive Stage 1 cases of slowly growing breast 
cancers occurring in patients 40 years of 
age are statistically a primary surgical 
problem. 

Pfahler (19) writes that less than 10 per 
cent of all breast cancers come in early 
Stage 1, and Harrington (5) reports that 
only 20 per cent of operable cases are still 
in Stage 1 when operated upon. Particu- 
larly because of the unreliability of the 
clinical identification of the true Stage 1, a 
large number of authors consider operable 
breast cancer, particularly in young 
women, a primary radiation problem at 
least demanding an effort at radiation 
sterilization before operation. Prompt re- 
gression of the tumor size by compara- 
tively small total roentgen dosage before 
the appearance of the radio-epidermite in 
any of its manifestations defines the tumor 
as radiosensitive, suggests an anaplastic 
type lesion, which early invades the lym- 
phatics, and indicates a continuance of 
radiation as the primary method of treat- 
ment. It is estimated that about 15 or 20 
per cent of all breast cancers will fall in 
this group. The fibrotic, essentially sterile 
tumor residue may be removed by mastec- 
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tomy or by interstitial radiation when 
operation is refused or contra-indicated. 

In a similar case of operable breast can- 
cer, if the tumor regression does not occur 
promptly, even after raising the daily ra- 
diation intensity from 200 to 400 or 600 r 
measured on the skin, by two fields for a 
minimal total of 3,500 r in ten days, we 
should assume that the tumor is relatively 
radioresistant and is of a type which more 
frequently metastasizes late and demands 
operation as the primary method of treat- 
ment. Coutard considers the optimum 
time for surgical removal to be between the 
fifteenth and twentieth day after the be- 
ginning of the roentgen treatment. It is 
estimated that about 20 per cent of all 
breast cancers fall in this group. More in- 
tense pre-operative radiation of these 
highly radioresistant tumors is not believed 
to be of great value. Post-operative radia- 


tion is rational in an attempt to sterilize 
those cells which remain and which are 
rendered more radiosensitive by the tem- 
porary cellular activity following the opera- 


tion. 

Between these two extremes, there re- 
mains the larger group of lesions (about 60 
per cent) of medium radiosensitivity. Of 
this group the great majority will be shown 
by the initial radiation to be relatively ra- 
dioresistant; when operable, they become 
a surgical problem to be followed by post- 
operative radiation, as in the case of the 
definitely radioresistant lesions. 

In the treatment of the inoperable breast 
cancer, treatment of the radiosensitive type 
lesion is probably best protracted, using 
the smaller daily doses over a long period 
of time, while the proven radioresistant 
tumor, after determining its level of sen- 
sitivity, is irradiated in recurring series. 
Coutard’s theory of periodic sensitivity, 
calling for institution of irradiation begin- 
ning on the thirteenth, twenty-sixth, 
thirty-ninth, and perhaps the fifty-second 
day, seems rational. Such a plan in the 
treatment of mammary cancer includes no 
radical departure from the proven route we 
have followed to our present degree of suc- 
cess. Rather, it offers a definite program 
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of rational combined surgical and radiation 
efforts. 

The ovarian influence in the develop- 
ment of cancer of the breast has received 
intensive study and the fact appears well 
established that cancer of the breast is 
more malignant in the young woman. 
Lee (12) says, “Of patients 40 years or 
under, 27 per cent are alive and well at the 
end of five years, whereas of those over 40 
years of age, 45 per cent were alive and well 
at the end of five years.” There appears to 
be an almost unanimous opinion that preg- 
nancy is a serious complicating influence 
in the patient who has cancer of the breast. 
Trout (24) collected 15 cases in which preg- 
nancy occurred after operation and of 
these, 87 per cent developed carcinoma in 
the remaining breast. Pfahler (19) quotes 
a number of authors as having produced 
marked benefit by both surgical and irra- 
diation sterilization in recurrent or meta- 
static cancer of the breast lesions. He 
cites Harrington’s (6) statistics as proof 
that 75 per cent of operable cases have 
remnants of the disease after the opera- 
tion, which suggests routine employment of 
ovarian sterilization to avoid estrogenic in- 
fluence on the cancer remnants. Isolated 
reports are being made of marked improve- 
ment of extensive metastatic involvement 
following roentgen sterilization. It is the 
opinion of a number of observers, based 
both on clinical observation and experimen- 
tal evidence, that the internal secretory 
function of the ovary responsible for the 
apparent stimulation of breast cancer con- 
tinues for some time after the menopause, 
and although not universally accepted, it 
has been suggested that ovarian irradia- 
tion should be carried out in the instance 
of those patients who have just passed the 
menopause. 

Therefore, it would appear that ovarian 
sterilization as a pre-operative and post- 
operative prophylactic measure is fully 
justified on the basis of preventing future 
pregnancies and particularly in avoiding 
the deleterious stimulative influence of in- 
ternal ovarian secretion associated with the 
menstrual function. 
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FURTHER STUDY ON THE DIRECT AND INDIRECT ACTIONS 
OF RADIATION ON MALIGNANT CELLS 


L—TRANSPLANTATION OF TISSUE CULTURES OF MOUSE SARCOMA 18() AFTER EXPOSURE 


TO ROENTGEN RAYS: 


II.—CULTURES OF TUMORS IRRADIATED 1” vivo 


By KANEMATSU SUGIURA, D.M.Sc., and IRVING COHEN, New York City 
From the Chemical and Biophysical Laboratories, Memorial Hospital, New York City 


ROM recent studies it appears that 
E tumor regression following irradiation 

is due not alone to the direct action 
of the radiation on the malignant cells, 
but also to an additional influence con- 
tributed by the tissues of the host. This 
is made evident by the following facts: 
(a) Tumors of Mouse Sarcoma 180 in vivo 
require 1,500 roentgens to produce com- 
plete regression in 85 per cent of the cases 
(1); (6) fragments of this tumor irradiated 
in vitro require around 3,000 roentgens 
to prevent “‘takes’’ when re-implanted 
into normal mice (2); (c) tumors treated 


in vivo with a dose of 1,500 roentgens and 
left in situ for varying lengths of time 
before transplantation to another host, 
produce ‘‘takes’’ when left in the original 
host one, two, or three days, but generally 
there are no “‘takes’’ when the irradiated 
tumors are left in the original hosts for six 


days or longer (3). 

Experimental studies of Prime (4), 
Kimura (5), Roffo (6), Spear (7), and 
Goldfeder (8) have indicated that malig- 
nant cells cultivated in vitro are not af- 
fected by x-rays or gamma rays from ra- 
dium unless given an enormous dose of 
radiation. It was also shown that frag- 
ments of tumors irradiated outside the 
body and then planted in tissue culture re- 
quire equally large doses of radiation to 
stop outgrowth of tumor cells. Un-pub- 
lished work by Henshaw and Cohen of this 
institute shows that fragments of Mouse 
Sarcoma 180 irradiated outside the body 
and maintained in vitro (tissue culture) 
require considerably more than 3,000 
roentgens to prevent migration and growth 
in the culture medium. 


The work here reported was planned to 
determine to what extent tissue cultures 
of Mouse Sarcoma 180 which had been 
irradiated in vitro with a dose of from 100 
to 10,000 roentgens will produce tumors 
when the tissue cultures are implanted into 
mice. 

Experimental.—As the first step in the 
present investigation we carried out several 
preliminary experiments to determine the 
degree of transplantability of the cultures 
of non-irradiated tumor tissues of Mouse 
Sarcoma 180 in albino mice. For the 
cultivation of the malignant cells of the 
tumor, Maximow’s ‘‘flying cover slips’ 
method was used. 

Pieces of tumor tissue, each weighing 
about 0.6 mg., were placed in a medium 
containing three parts of human blood 
serum, one part of chick embryo extract, 
and one part of fowl plasma. The slides 
containing the tumor fragments were then 
placed in the incubator at 37° C. 

Examinations of the 48- and 72-hour 
cultures showed good outgrowth of sar- 
coma cells in most cases (Fig. 1-A), 
sparse outgrowth in a few cases, and very 
infrequently no growth (Fig. 1-6). Ac- 
tively growing cultures showed numerous 
spindle and round cells, but the ratio 
between these cells among different cul- 
tures was irregular. There were also 
numbers of macrophages and very rarely 
blood granulocytes. 

At the end of two or three days of incu- 
bation, the explants, together with small 
amounts of gelatinous material surround- 
ing them, were removed with small for- 
ceps and inoculated into normal mice, the 
implants being made subcutaneously in 
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the region of the axilla by the usual trocar 
method. 
This preliminary study included six 


Fig. 1. 


Forty-eight-hour tissue cultures of non-irradiated Mouse Sarcoma 180. 


Another point to be noted in this con- 
nection is that implants of tissue cultures 
which showed no outgrowth of sarcoma 


A shows good outgrowth 


of sarcoma cells (X 85): B shows no outgrowth of sarcoma cells (X 85). 


groups of experiments, involving a total 


of 49 cultures. The results obtained from 
these experiments showed that 13 per cent 
(two out of 15 actively growing cultures) 
of the cultures failed to grow if singly im- 
planted in each animal. However, if two 
cultures, whether of good or fair growth, 
were placed in a trocar and injected into 
each animal, none failed to grow (17 im- 
plantations). These tumors were mor- 
phologically identical with the original 
sarcoma. The culture transplants grew 
progressively at nearly the same rate of 
growth as implants from 6 mg. fresh tumor 
tissues. However, there were instances 
in which the development of a palpable 
tumor required a period of two weeks. 

Nine-day-old tissue cultures which had 
been bathed in Tyrode solution once every 
third day, and fresh plasma medium 
added, produced tumors when inoculated 
into animals. 


cells in the culture (Fig. 1-B) completely 
failed to produce tumors, irrespective of 
double or triple culture implantation (16 
negative growth cultures). 

Transplantation of Tissue Cultures of 
Mouse Sarcoma 180 Irradiated in vitro.— 
On the basis of findings with cultures of 
non-irradiated tumor tissues, it may be 
considered that the technic is adequate 
for the purpose of our experiments. 

The fragments of a fresh Mouse Sar- 
coma 180, each weighing about 0.6 mg., 
were placed in a celluloid moist chamber 
and were irradiated under the foliowing 
conditions: 200 kv., 30 ma., 0.10 mm. 
copper and 1.15 mm. celluloid filters, and 
34 cm. distance. Under these condi- 
tions the tumor tissues received 291 r per 
minute. 

At the end of definite intervals of time, 
the irradiated tumor fragments were re- 
moved from the celluloid moist chamber 
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and then cultured in the usual manner. 
They were allowed to grow in the incuba- 
tor at 37° C. for from two to four days 


Fig. 2. 
and (B) 1,500 r. 


during which the fragments attained good 
growth. 

It was found that cultures from tissues 
irradiated with a dose of from 100 to 10,000 
r showed no great difference in the out- 
growths of sarcoma cells (spindle and 
round cells) compared with those of non- 
irradiated tumor tissue (Fig. 1-A). Typi- 
cal examples of these are illustrated with 
photomicrographs of living cultures (Figs. 
2 and 3). 

The cultures from the irradiated and 
non-irradiated tumor tissues were inocu- 
lated into normal mice in the usual way, 
using the double culture implantation tech- 
nic. Aseptic precautions were taken 
throughout. 

The data obtained from the experi- 
ments are given in Table I. 

The study included the inoculations of 
animals with cultures showing no growth. 
These cultures consisted of 16 from non- 
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irradiated tumor tissues, four from tumor 
tissues irradiated with a dose of 500 r, 
four from 1,500 r, four from 3,000 r, six 


Forty-eight-hour tissue cultures of Mouse Sarcoma 180 irradiated 7m vitro with doses of (A) 500 r, 
Note the good outgrowth of sarcoma cells ( X 85). 


from 5,000 r, and four from 10,000 r. 
Inoculation of these cultures into normal 
animals gave rise to no tumor growth. 
These results, however, are omitted from 
Table I. 

The foregoing experiments show clear- 
cut results. The growing cultures of 
sarcoma tissues originating from frag- 
ments which had been irradiated outside 
the body with a dose of 2,000 r or more, 
regularly failed to produce tumors on in- 
oculation into mice. Inoculation of grow- 
ing cultures of this tumor irradiated with 
a dose of 1,500 r produced tumors in 
25 per cent of the cases. On the other 
hand, the growing cultures of sarcoma 
tissues which had been irradiated with a 
dose of 1,000 r or less produced tumors 
in every case upon inoculation into the ani- 
mals. The growth rate of these tumors in 
animals was essentially the same as that 
from non-irradiated cultures. The tumors 
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were in no way different from tumors 
produced by non-irradiated sarcoma cells. 
Microscopic examination of growing 


Fig. 3. 
and (B) 10,000 r. 


cultures of sarcoma tissues treated with a 
dose of 1,000 r or 3,000 r reveals no varia- 
tion in the amount of proliferating tumor 
cells. However, upon inoculation of these 
cultures into animals, the former produced 
typical sarcoma, while the latter com- 
pletely failed to produce any tumor. Such 
differences in their development may be 
accounted for by the presence in the nor- 
mal tissues of tumor-growth-inhibiting 
substances. It is reasonable to believe 
that tumor cells under exposure to a large 
dose of radiation may have been attenu- 
ated and thus rendered unable to prolifer- 
ate in animal tissues. In this connection, 
it is of importance to mention the findings 
of Prime (4) on the effects of beta and 
gamma rays of radium on tissue growth 
in vitro. He found that only those cul- 
tures which, after irradiation still showed 
mitosis, produced tumors upon inocula- 
tion into animals. However, cultures 


which showed outwandering of cells after 
irradiation, but no mitosis, failed to 
produce tumors. Roffo (6), working with 


Forty-eight-hour tissue cultures of Mouse Sarcoma 180 irradiated in vitro with doses of (A) 5,000 r, 
Note the good outgrowth of sarcoma cells (X 85). 


a transplantable rat sarcoma, found that 
malignant cells cultivated im vitro were 
not affected by doses in excess of the 
amount ordinarily used in the treatment 
of human cancer. He also found that the 
tissue cultures from the irradiated rat 
sarcomas produced typical tumors when 
inoculated into rats. 

Cultures of Tumors Irradiated in vivo.— 
It was shown in a previous paper (3) that if 
tumor implants (Mouse Sarcoma 180), 
grown for about seven days in animals, 
are treated with 1,500 r while in the host, 
and immediately removed and implanted 
in other non-irradiated mice, about 80 
per cent will grow progressively as is the 
case of tumor fragments irradiated in vitro 
with the same dose of roentgen rays; if 
they are allowed to remain in the original 
hosts for 24 hours before re-implantation, 
only 50 per cent will survive; if left three 
days before re-implantation, only 20 per 
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cent ‘‘takes’’ will result, while complete 
inhibition of growth generally will occur 
in those left in the original animals for 


TABLE I.—RESULTS OF TRANSPLANTING 

GROWING TISSUE CULTURES OF MOUSE 

SARCOMA 180 AFTER EXPOSURE TO FILTERED 
ROENTGEN RAYS 1 vitro 
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from these fragments was found to vary 
directly with the length of time between 
irradiation and tumor removal.”’ 


TABLE II.—RESULTS OF CULTURING MOUSE 
SARCOMA 180) AFTER EXPOSURE TO FILTERED 
ROENTGEN RAYS (1,500 r) im vivo AND 
REMAINING 7” situ FOR VARYING PERIODS 





Growth of 
No. Culture 
Animals |Transplants 
Used in Animals 
(per cent) 


0 82 41 | 100 
100 6 3 100 
500 3 4 100 
750 2 6 100 

1,000 2 | 6 100 
1,500 | 32 | 16 25 
2,000 2 14 0 
3,000 9 0 
4,000 2 0 
5,000 11 0) 

10,000 10 0 


No. 
Tissue 
Cultures 
Used 


No. of 
Experi- 
ments 


Dose in 
Roentgens 
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six days or longer. These variations in 
the viability of tumor fragments at differ- 
ent intervals after irradiation can be 
correlated with changes in their histologic 
appearance. Thus, tumors remaining three 
days in the hosts after irradiation 
show markedly swollen tumor cells cover- 
ing almost the entire area of the section. 
The cytoplasm appears granular, and some 
areas are finely vacuolated. At the pe- 
riphery, many active tumor cells and 
mitotic figures are seen. Polymorphonu- 
clear leukocytes and lymphocytes are pres- 
ent in much greater number than in non- 
irradiated tumor tissues. 

Chambers and Grand (9), working with 
the same tumor, namely, Mouse Sarcoma 
180, found that the longer the tumors had 
remained im situ after in vivo irradiation 
with doses around 2,800 r, the sparser was 
the outgrowth of sarcoma cells in tissue 
culture. Cultures from irradiated tumors 
remaining for six days in the hosts showed 
no outgrowth of true sarcoma cells. The 
same authors pointed out that “the amount 
of sarcomatous growth was in inverse 
Proportion to the abundance of blood 
granulocytes present and that the abun- 
dance of polymorphonuclear leukocytes 


| | No.  |Sarcomatous 
No. of | — somepeny | Tissue | Growth of 
_————  |Coltures | Cultures 


Tumors | Tumor Removal 
| Made | (percent) 
30 min. 6 | 100 


3 hrs. 6 83 
3 hrs. | 5 | 80 
1 day 6 100 
1 day 6 | 100 
2 days 6 83 
2 days 6 | 

2 days 6 

2 days 6 

3 days 6 

3 days 6 

3 days 6 

3 days 6 

3 days 6 

4 days 6 

4 days 6 

4 days 6 

4 days 6 

5 days 6 

5 days | 6 

5 days 6 

6 days 6 

6 days 6 

7 days 6 

7 days | 6 

8 days 6 

8 days 6 

8 days 6 
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In order to secure further information 
concerning the decreasing viability of ir- 
radiated tumor tissue the longer it remains 
in the host, we made the following tissue 
culture experiments. 

When tumor grafts had grown for about 
seven days in animals and had attained 
diameters of from 5 to 12 mm., they were 
irradiated with a dose of 1,500 r in the 
same manner as that previously described. 
At the end of definite intervals of time the 
tumors were removed from the animals and 
non-necrotic fragments were planted in 
tissue culture in the usual way. The re- 
sults are presented in Table IT. 

As may be seen from the data in Table 
II, the results are not clear-cut. As 
previously stated (1) a dosage of 1,500 r 
in vivo does not give 100 per cent regression. 
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Natural resistance in the individual ani- 
mals, difference in the size of tumors, and 
non-uniform conditions of the irradiated 
areas may well have some influence upon 
the tissue reactivity. However, certain 
conclusions may be drawn. If tumors are 
irradiated iu vivo with a dose of 1,500 r 
and then removed within 24 hours and are 
cultured, generally 100 per cent will grow 
progressively. These cultures show good 
outgrowth of sarcoma cells as is the case of 
those in which the tumor fragments were 
directly implanted in other animals. If 
the irradiated tumors are allowed to re- 
main in the original hosts for three days 
before culturing, only about 33 per cent 
will show slight migration and growth of 
sarcoma cells, and about 30 per cent of the 
growing cultures will produce tumors on 
inoculation into animals. On the other 
hand, complete inhibition of sarcoma 
growth generally will occur in those left in 
the original animals for five days or longer. 

In general; many of these treated-tissue 
cultures showed blood granulocytes in 


much greater number than is normally 
present in cultures of non-irradiated tumor 


tissues. In some cultures there was no 
outgrowth of sarcoma cells but an abun- 
dance of granulocytes. The presence of 
these cells is probably due to their accu- 
mulation in the dying tumor following 
irradiation. 

SUMMARY 


1. The transplantability of tissue cul- 
tures of Mouse Sarcoma 180 which had been 
irradiated outside the body with a dose of 
from 100 to 10,000 roentgens of 200 kv. 
filtered x-rays was studied. 

2. The growing cultures of sarcoma 
tissues irradiated with a dose of 1,000 r or 
less produced typical tumors in every case 
upon inoculation into mice. 

3. The growing cultures of tumor tis- 
sues irradiated with a dose of 2,000 r or 
over completely failed to produce tumors 
upon inoculation into animals. 


4. Tumors irradiated im vivo with a 
dose of 1,500 r and left 2m sztu for varying 
length of time before removal and cultur- 
ing, gave outgrowth of tumor cells when 
the interval in the original host was one. 
two, three, or four days, but there was no 
outgrowth of tumor cells when the jirra- 
diated tumors were left in the original hosts 
for five days or longer. 

5. Tissue cultures of tumors irradiated 
in vivo showed a greater number of poly- 
morphonuclear leukocytes than in non- 
irradiated tumors. 


The authors wish to express their thanks 
to Miss Gladys Cameron, of the Laboratory 
of Cellular Physiology at New York Uni- 
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Biophysical Laboratory of the Memorial 
Hospital, for their co-operation and valu- 
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=HE normal human tissues can be 

divided, according to G. Perthes, into 

four groups, corresponding to roent- 
gen physical laws. They differ from each 
other by their various specific weights and, 
therefore, by their difference of absorption 
of penetrating roentgen rays. This classi- 
fication is as follows: 


1. Bones, calcifications: specific weight 
1.9 (strongest absorption). 

2. Soft parts, connective tissue, carti- 
lage, etc. (the same density as water): spe- 
cific weight 1.0. 

3. Fat tissue: specific weight 0.9. 

4. Tissues which contain air, or gasses 
resembling it, such as the lung: specific 
weight 0.0013 (weakest absorption). 


Fat tissue is of importance in analysis 
of the roentgenogram insofar as by its 
slight absorption of roentgen rays it can 
be separated in topographical relationship 
from the tissues which have higher specific 
weight. It is, therefore, possible with im- 
provements in exposure technic to assign 
much more attention and importance to 
the relationship of the fat deposits and the 
other soft tissue shadows around them. 

In the following we shall discuss only the 
physiologic and pathologic relationships of 
fat insofar as they are of importance in the 
present status of our knowledge of roent- 
gen diagnosis, particularly in the larger 
organ complexes and regions of the body, 
and shall consider them comprehensively. 

Extremities.—Around all extremities the 
adipose tissue, together with the connec- 
tive tissue of the panniculus adiposus of 
the skin extends into the depths, spreads 
out there over the surface of the muscle 
bundies, then surrounds with varying 
thickness all the separate muscles. It then 
spreads through the various anatomical 


cavities of the body between the organs, 
bridges over as a rule the flexor side of the 
greater joints, and then reaches the distant 
portions of the extremities. Embedded in 
it the large vascular and nerve tracts are 
protected by fat. 

By this distribution of the fat layers we 
are able in the roentgenogram to separate 
the various muscle layers from each other, 
and to bring into topical relationship with 
the various muscles any process lying in 
them. 

The fact that fat tissue is developed 
more in the lower extremities than in the 
upper is of roentgenologic importance. 

One will often see in lateral views of the 
upper thigh a very transparent area of fat 


taking the form of a right-angle triangle 
around the femoral condyle and extending 
about as far as the middle of the posterior 


surface of the upper femur. The anterior 
margin of this triangle is formed by the 
shadow of the musculature arising from, 
and running along, the upper femur and 
closely adjacent to it (the mass of adduc- 
tors and vastus lateralis muscles, the short 
head of the biceps femoris, and so forth). 
The posterior margin of the shadow is 
formed by the extensors of the thigh and 
also by the flexors of the leg, while the 
base of the triangle is formed by the gas- 
trocnemius muscle. The location corre- 
sponds to the fat in the popliteal fossa and 
around the planum popliteum. 

This collection of fat makes possible the 
fact that anatomical structures lying in it 
can often be recognized plainly on films be- 
cause they can be brought out by their 
definite density of tissue and their specific 
weight, heavier than that of the surround- 
ing structures. This is particularly true of 
dilated varicose veins. It is possible, there- 
fore, to verify the clinical diagnosis of deep- 





78 RADIOLOGY 


Let it be mentioned here that the origin 
of the Achilles tendon shadow in lateral 
views is demonstrable by its contrast from 


lying varicosities by a suitable roentgeno- 


gram. 
Around the ankle joint one often sees in 


Fig. 1. Fig. 2. 
Swelling of the upper portion of the ankle. 


Fig. 1. 
Lipoma with bony trabecule, anterior posterior view. 


Fig. 2. 


Fig. 3. Lateral view. 


lateral views a noticeable layer of fat. One 
can see between the posterior surface of the 
tibia covered by the mass of the extensors 
of the toes, the Achilles tendon, and the 
surface of the calcaneous, a roughly tri- 
angular field, the height of which may be 


about 20 cm. and the base from 2 to 4 cm. 

This site is of importance not only on ac- 
count of the varicose veins which it may 
contain, but, also, because in a suitable 
film one can see swellings of the talocrural 
joint which on account of its deep location 
oftentimes cannot be successfully palpated. 
In these cases the talocrural joint capsule 
arches over toward the surrounding fat and 
hence can be definitely distinguished by its 
arch-shaped shadow (Fig. 1). 

Also, anterior to the ankle joint one can 
often see inside the tendons a circular or 
oval shadow, of deeper intensity than the 
tendons, which is formed by vessels sur- 
rounded by fat, which lie parallel to the 
vertical beam of x-ray. Anatomically, 
this is caused by a tibialis anterior artery 
or vein seen lengthwise or by a perforating 
branch of the peroneal artery seen on end. 
Since this shadow can be mistaken for a 
foreign body or for a broken-off piece of 
bone it seems important to describe more 
in detail its cause, position, and the possi- 
bility of differentiating it by the fat which 
surrounds it. 


the fat triangle lying on the anterior surface 
and the subcutaneous fat bodies which lie 
on its posterior surface. 

The curled-up soft part shadows which 
can be seen in views of the planta pedis are 
caused by differences of absorption of the 
widely developed fat and the connective 
tissue strands. But not all the more or less 
regularly occurring roentgen transparent 
spots are due to collections of fat. For 
example, mucus burse (the mucus which 
fills the bursze has a specific weight similar 
to that of fat; myomas produce similar 
shadows, however, they are quite rare tu- 
mors) produce a similar roentgen effect. 
They can be seen particularly well in the 
area between the lesser trochanter and the 
superior ramus of the pubis as more or 
less sharply delineated, roundish places 
formed by the burse between the gluteal 
musculature and the biceps femoris. 

These should be differentiated from the 
irregularly arranged transparent areas 
which are caused by pathologic deposits of 
fat or by lipomas. As their recognition is 
important from a surgical standpoint, we 
shall discuss them in greater detail. 

Around the extremities lipomas may pro- 
duce sharply demarcated, roundish shad- 
ows or branching, indefinitely defined 
shadows. One may also see pure lipomas 
and those with a mixture of connective 
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tissue, cartilage, bone, and blood vessels. 
All these forms, however, originate from 
the fat tissues, as Billroth stated, which 
surround the muscles. 

Lipomas will produce such characteristic 
roentgenograms, depending upon their po- 
sition, their size, and suitable roentgen 
technic, to the extent that the statement 
made by Chasin that the roentgenologic 
diagnosis of lipoma seems to be more ac- 
curate than the clinical diagnosis, in most 
cases seems to be correct. Clinically, only 
the more superficial lipomas can be diag- 
nosed and then only when they can be ac- 
curately palpated and defined: if the tu- 
mor has the characteristics of a lipoma— 
slow growth, long duration, occurrence 
only at more advanced ages, soft consist- 
ence, lobulated structure, good movability, 
temperature differences from those of sur- 
rounding structures, and the like. 

On the contrary, however, very often 
lipomas have a cutaneous location. These 
are of short duration, grow to a consider- 
able size, and may even lead to a diagnosis 
of malignant tumor. Also, occurrence of 
multiple lipomas is noticed, particularly 
after pregnancy. 

A clinical examination is almost entirely 
valueless when the lipomas are located 
under the fascia or deeper, or are situated 
intramuscularly, at which time the diffi- 
culty of differential diagnosis from fibroma, 
angioma, sarcoma, metastasis, parasitic 
cysts, neurinoma, etc., increases. In such 
cases roentgenologic examination may be of 
considerable help. For example, Spitzen- 
berger reported at the Vienna Roéntgenge- 
sellschaft, the case of a child one and one- 
half years old who, after a fall, developed, 
in four months, a swelling around his right 
hip the size of half an apple. Clinically, 
the diagnosis of sarcoma was made. Roent- 
genographic examination demonstrated a 
lipoma. What confusion may be caused 
by an atypical position of a lipoma can be 
seen by a demonstration by Giordina. In 
one patient a round swelling in the groin 
was palpated, clinically regarded as an 
undescended testis. In this case the lesion 
was a lipoma. 
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In suitable cases roentgenologic exami- 
nation may demonstrate lipomas located 
intramuscularly, as it did in one of the 
writer’s own cases. One can see, in Figures 
2 and 3, around the forearm a round 
shadow about the size of a plum which is 
separate from the surrounding soft part 
shadows as a transparent area of marked 
contrast. This difference in absorption of 
roentgen rays caused by differences in the 
specific weight of fat and its surrounding 
soft parts is one of the most important 
characteristics of lipomas. 

The lipoma just described had another 
peculiarity worthy of note: it was really a 
mixed tumor, a fibrolipoma. In one place 
the connective tissue had been transformed 
into osteoplastic tissue, forming true bone. 
The periosteum of the bones of the forearm 
was intact everywhere. 

True bone formation is relatively rare in 
lipomas. Generally, it is the result of de- 
posit of calcium after trauma or central 
fibrosis of a lipoma. On the contrary pure 
intramuscular lipomas often occur. 

Interesting are the studies of Chasin, 
who attempted to find out the size of a 
lipoma, around the extremities, which 
could be demonstrated roentgenologically. 
He studied cadavers in which he deposited 
various-sized pieces of fat at various depths. 
For the upper extremities of ordinary 
thickness, according to his findings, a 
lipoma must be at least 2 cm. in diameter 
to be demonstrable. In the upper thigh it 
must be about 10 cm., and in the leg about 
6 cm. 

In order to demonstrate lipomas defi- 
nitely, technical tricks are oftentimes neces- 
sary. The lipomas must be brought as 
near to the surface as possible and exposed 
tangentially to the roentgen rays. The 
quality of the radiation should be soft. 
Highly superficial pedunculated lipomas, 
particularly those around the fingers and 
occasionally on the back of the hand, 
should be examined, according to Laurell’s 
suggestion, with the involved member in 
water. Due to the differences in absorp- 
tion between water and fat, very satisfac- 
tory roentgenograms can be produced in 
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this way. But since lipomas sometimes 
occur as poorly differentiated structures it 
is often roentgenographically impossible to 


Fig. 4. 


Fig. 5. Plica alaris. 


differentiate lipomas and liposarcomas due 
to the fact that the lesion may not be 
sharply marginated. 

Lipomas may also develop in the muscu- 
lature of the tongue (Paget and Virchow). 

For the sake of completeness it should 
be mentioned that lipomas may also oc- 
casionally originate in portions of the body 
which normally contain no fat; for ex- 
ample, in the central nervous system. In 
spite of careful search in the comprehen- 
sive neurologic textbooks I could not deter- 
mine definitely whether such a heterotopic 
deposit of fat has ever been demonstrated 
roentgenologically, but as there is at least 
a theoretical possibility that it could be, I 
am discussing it here. First of all it 
should be mentioned that pure lipomas of 
the central nervous system are rare; or- 
dinarily mixed tumors occur. These often 
have a lobulated structure and often show 
an infiltrating growth and behave as true 
liposarcomas. They are found in the cere- 
brum, usually around the corpus callosum, 
sometimes in the tuber cinereum, and in the 
meninges. In the spinal cord lipomas are 
even rarer. They usually develop around 
it or within the so-called sacral tumors, es- 
pecially in combination with spina bifida 
occulta and aperta. 


The total number of the central lipomas 
described to date is perhaps not a hundred. 
At this point should be mentioned lipo- 


Fig. 5. 


Vichart’s fat plug, frontal section through the skull of a child. 


mas originating in the bronchial mucosa 
which were first described by Rokitansky. 
They are, however, as Lenk has stated, 
recognizable bronchographically only as 
bodies which block the lumen and produce 
bronchial stenosis, but their fatty nature 
cannot be demonstrated in a roentgeno- 
gram because of their small size and their 
unfavorable location. 

The same holds true of heterotopic lipo- 
mas in the kidney capsule developed from 
capsular fat cells which have separated off 
embryologically. 

At this point we should mention Vic- 
hart’s fat plug which is important in the 
mechanism of swallowing (Fig. 4.). 
Whether or not this can be demonstrated 
roentgenologically is at present uncertain, 
but perhaps with a correct roentgen tech- 
nic it might produce a subtraction effect. 

Joints.—As we have already stated, the 
fat tissue usually surrounds the flexor side 
of the joints. Around the larger joints 
there is usually formed a mass of fat be- 
tween the joint membranes. This is par- 
ticularly true in the knee joint. Here there 
can be found between the synovial mem- 
brane and the fibrous capsule of the knee 
joint, both precondylar and infrapatellar, 
a collection of fat which extends the syno- 
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Fig. 6. Fig. 7. 
Fig. 6. The roentgen effect produced by plica alaris. 
fe 8. The normal side. 
via onto the bony condyles. The anato- 
mists call this the “‘plica alaris.”” Figure 5 
shows this triangular fat body in a knee 
joint preparation cut longitudinally. 

Because of this deposit of fat below the 
patella, in a lateral section the precondylar 
space appears in the form of a roentgeno- 
graphic translucent triangle (Fig. 6). 

If this joint fat extends as far as the 
cartilaginous surface of the joint, then we 
can sometimes, particularly in joints of the 
young, recognize the joint cartilage as a 
delicate marginal seam. 

By means of this fat formation we can 
recognize other processes in the soft parts 
which extend either by infiltration or pene- 
tration of the fat in the knee joint, particu- 
larly by the lateral view. It is very im- 
pressive to make a comparison with the 
healthy side. 

Figures 7 and 8 illustrate what has just 
been said. This was a case of chondrosar- 
coma, verified by biopsy (a diagnosis of 
chondrosarcoma could be made _ roent- 
genologically at a time when the first 
biopsy showed only chondroma), in the 
upper third of the tibia which had pene- 
trated into the joint space and which 
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Fig. 8. 


A fat triangle made smaller by infiltration and pressure of a chondrosarcoma. 


could be separated definitely from the rest 
of the compressed and infiltrated fat tri- 
angle. A photograph of the amputated 
specimen with the knee joint opened by an 
infrapatellar horizontal section shows the 
relationships of the various tissues which 
have different specific weights (Fig. 9). 

Also, inflammatory processes in the joint 
capsule can be demonstrated by a lateral 
view of the knee, thanks to the deposition 
of fat bodies around the joint. 

Chronic inflammatory diseases which 
penetrate into the fat masses and produce 
an increased thickness by infiltration also 
should be discussed: one sees them in the 
diseased joint, irregular unsharp outlines 
of the diminished fat shadow. 

We should mention in addition some 
other diseased processes of the knee joint 
fat because they may well lead to diagnos- 
tic errors from the roentgenogram. Inside 
the fat bodies there can take place prolif- 
eration of connective tissue (sclerosis of fat 
tissues) either alone or mixed with depos- 
its of calcium or of bone. This fat tissue 
sclerosis as a primary process is to be dif- 
ferentiated from the secondary process, 
such as chronic productive capsular lesions, 
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displacement of the meniscus, and so forth. 
Hoffa has encountered this primary fat 
sclerosis in his operations on the knee joint 
both with and without calcification, and 
has described it in detail. He insists on 





Fig. 9. Fig. 10. 


mediastinal pleural lamella where this, 
near the apex of the heart, blends with the 
diaphragmatic pleura. This ‘‘three-leafed 
angle’ formed by the serous tissues is gen- 
erally filled up with loose connective tissue. 


Fig. 9. - View of the condyles of the femur. The lobulated fat structures can be seen; therefore, tumor 


tissue. 
Fig. 10. Schwarz’scher ‘‘Fettbiirzel.’”’ 


Fig. 11. The triangular shadow at the apex of the heart caused by ‘‘Fettbiirzel.”’ 


the importance of differentiating calcifica- 
tions of this kind from displaced bone and 
free bodies. Roentgenograms of such knee 
joints are remarkable in that they show a 
lack of the light effect which the knee joint 
fat shows elsewhere. In place of the trans- 
lucent triangle we then find a more or less 
homogeneous shadow of about the same 
density as the soft parts in which lime de- 
posits can be seen. 

Here let it be mentioned that it is not to 
be determined definitely from the surgical 
and roentgenologic literature whether or 
not lipoma aborescens of the knee joint 
produces a distinct roentgenogram. 

Further, let us call attention to collec- 
tions of fat around the intervertebral disks 
in degenerative diseases of the nucleus pul- 
posus. As S. Glasscheib demonstrated at 
the Vienna Rontgengesellschaft, in lateral 
views of the spine, slit-shaped, translucent 
zones are found around the intervertebral 
disks. 

Fat Tissue in the Thoracic Cavity.—The 
thorax of many adults shows near the apex 
of the heart a physiologic collection of fat. 
It is located between the external leaf of the 
pericardium and the parietal leaf of the 


One can sometimes recognize this space on 
good films as a triangle meshed with deli- 
cate lines. Romheld has wrongly regarded 
this shadow formation as the pericardial 
tip. In many cases there is formed a pyra- 
mid-shaped fat body in this connective 
tissue space. Figure 10 shows it in a fron- 
tal section through the thorax. It was G. 
Schwarz who recognized this fat body 
roentgenologically. After him it has been 
named the ‘‘Schwarz’scher Fettbirzel.” It 
formed a three-cornered shadow lying near 
the apex of the heart (Fig. 11). 

Sylvia McGinn and P. D. White, in a 
monograph, pointed out the errors which 
can be caused by this fat bursa lying on the 
left side, both in orthodiagraphy and also 
in teleroentgenography of the heart. This 
fat bursa may cause a broadening of the 
left chamber and rounding off of the heart 
apex. Therefore, the two American au- 
thors recommend emphatically that the 
examination of the apex of the heart 
should be carried out with a narrow dia- 
phragm and the exposure be made with 
correspondingly hard rays. 

Much rarer is a deposit of fat around the 
right cardio-diaphragmatic angle. Its dif- 
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ferentiation from similar shadows such as _ logic tissues stand out in sharp contrast 
those supradiaphragmatic veins and the from the fat and, therefore, differentiation 
hepatic veins, and those of the costomedi- is easy. 

astinal veins in the anterior mediastinum, Within the normal breast the glandular 
may be very difficult. A costomediastinal mass forms a broad shadow above the fas- 


Fig. 12. Fig. 13. 
Fig. 12. Normal mammary structure. 
Fig. 13. Scirrhus of the breast. 
Fig. 14. View comparing the normal side. 


shadow can be differentiated usually by cia of the pectoralis major muscle which 
the increased angulation of the diaphragm extends more or less conically toward the 
on inspiration. The differentiation of the nipple. The irregular surface of the gland 
vascular shadows can be done only by the lobules which form the irregular margin of 
sharp broadening of the heart toward the the shadow is leveled off by the subcutane- 
right, as hepatic veins cannot follow it on ous fat. Around the shadow of the gland 
account of their diaphragmatic fixation. in the soft parts one can recognize thicker 
Such a case is described in Assmann’s text- streaks originating from the larger connec- 
book. tive tissue trabecule, and also, sometimes, 
Tuberculosis specialists make the state- roundish extensions of the breast caused by 
ment that the Schwarz ‘‘Fettbiirzel’’ in collections of fat (Fig. 12). 
some forms of pulmonary tuberculosis may By their contrast with the fat, patho- 
be very large. Also, in healthy individuals, logic conditions in the breast can often be 
even though there is a marked falling off of definitely differentiated roentgenologically. 
body weight, such a fat body may occur. It is, in fact, possible on the roentgeno- 
Ereast.—Even though in different forms gram to form fair conclusions about the 
of obesity there occurs an abundant deposit histologic nature of a process in the breast, 
of fat in the subcutaneous tissue, the lack especially true in cases of scirrhous tumors. 
of contrast between it and its surroundings Figs. 13-16 show such processes compared 
puts roentgen diagnosis at a disadvantage. with those on the normal side. 
The fat in the well-developed breast has It should be mentioned, though, that 
a definite roentgenologic importance. Le- x-ray examinations of the breast should not 
sions in the breast may cause changesinthe have definite importance in determining 
fat which may be useful in demonstrating whether or not this organ is the seat of a 
the lesions, as the shadows of the patho- malignant process. 
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Fig. 15 (upper left). Arrow points to the lesion (blastoma). 

Fig. 16 (lower left). Scirrhus. ” 

Fig. 17 (upper right). Paramedian sagittal section: V, stomach; P, tail of the pancreas; F, peri- 
neal fat plug. 

Fig. 18 (lower right). The kidney is distinguished by the fat capsule which has been exposed tan- 
gentially. Retrograde pyelogram, 
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In regard to the much discussed ‘‘roent- 
gen-photographs”’ of the breast which have 
been done occasionally, and which appear 
mostly in the French literature, I might 
here sketch briefly a very simple technic 
used in our institute. The breast is pro- 
jected free on the cassette by turning the 
patient, and then making the exposure 
straight-on. The demonstration of the 
mammary ducts by an injection of lipiodol 
which has been carried out extensively in 
America will in the future have growing 
importance. 

The Kidneys.—Of very definite impor- 
tance in the x-ray examination of the kid- 
neys is the fat tissue lying in the retroperi- 
toneal space. It is due to this that recog- 
nition of the size, shape, and position of the 
kidneys can be demonstrated. The retro- 
peritoneal fat, as is well known, covers the 
secretory and excretory portion of the uro- 
poietic system. It lies between the true 


fibrous renal capsule and two leaves of con- 
nective tissue, the fascia renalis, anterior 
and posterior, which originate from the 


tela urogenitalis and which surround the 
kidneys like a vise, caudally and cranially. 
This particular layer of fat in the retro- 
peritoneal space, on account of its relation- 
ship to the kidneys, the anatomists name 
the capsula adiposa renis. This fat extends 
then, from the margins of the kidneys and 
the lower renal pole to the posterior ab- 
dominal wall and to the psoas muscle (Fig. 
17). 

The kidneys usually show up on the 
roentgenogram as definitely marginated 
shadows. As is well known, their density 
suppresses roentgen rays much more 
strongly than the surrounding tissues and, 
moreover, they have a definite contrast 
effect due to the fact that they have a 
higher specific weight than the fat lying 
around them. 

Much more infrequent are roentgeno- 
grams in which the kidneys can be visual- 
ized as a more or less homogeneous field 
with a more or less broad outline demon- 
strable only by their margins. This finding 
is caused by the fact that the fat capsule 
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was demonstrated by tangential radiation 
of the edges of the kidney (Fig. 18). 

What importance fat may have in uro- 
logic roentgenography is best shown by 
study of the kidneys in nurslings and little 
children. Here the kidneys do not stand 
out distinctly because of poorly developed 
fat capsules. For that reason, deformities 
of the kidney which so often occur in nurs- 
lings oftentimes are not demonstrable roent- 
genologically. Thanks to the definite for- 
mation of perirenal fat, x-ray examination 
of the kidneys will permit not only demon- 
stration of renal enlargement, atrophy, or 
displacement, but also, as Koll has de- 
scribed, will lead to a diagnosis of para- 
and peri-nephritic lesions. 

As is known, they produce in the lumbar 
region within the renal fat, an intense 
shadow with roundish contour. This, to- 
gether with elevation of the diaphragm 
caused by faulty respiratory displacement 
and sometimes a sympathetic pleural ef- 
fusion, corresponds to the clinical findings, 
and has a high diagnostic value. 

To what extent the lack of fat in cases of 
atrophy of various origin and dystrophies 
of a fatty nature may be of roentgenologic 
importance is uncertain at present, on ac- 
count of the few observations which have 
been reported in this regard. The roent- 
gen diagnosis of the various and previously 
completely ignored streaks and shadows is 
progressing. It is, therefore, to be expected 
that in the future more attention will be 
given to the fat tissue which, at present, is 
so largely ignored. 
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RELATION BETWEEN RADIATION QUALITY FACTORS AND DEPTH! 


By A. MUTSCHELLER, Pu.D., New York City 


From the Department of Radiology, New York Post-graduate Hospital and Medical School of 
Columbia University; William H. Meyer, M.D., Director 


SHE effects of radiant energy are quan- 
| titativery proportional to the radia- 

tion absorbed, and, therefore, what- 
ever clinical result is to be produced in 
tissues will be proportional to the radia- 
tion absorbed in the tissues and at the lo- 
cation of the lesion to be treated. This is 
one of the axioms of modern physics and 
now a definitely accepted working prin- 
ciple of clinical radiation therapy known as 
Grotthus-Draper’s law. As a further con- 
dition, because of the limitations imposed 
by skin erythema, the actual dose will be 
restricted to the accepted maximum skin 
tolerance dose and hence the tumor itself 
will receive but a fraction of this skin dose. 
Therefore, the efficiency of a given radia- 
tion for the therapeutic treatment of a 
deep-seated lesion is measured and ex- 
pressed by the ratio of the dose tolerated 
by the skin to the dose absorbed by the 
tumor. It is customary to represent this 
ratio for various depth locations by curves 
which are generally known as absorption 
curves, and the various methods used to- 
day for defining the quality of radiations 
are expedients to define such absorption 
curves (1). 

A curve of this kind, however, is an ab- 
sorption curve in the true sense only when 
the actual intensity of the beam is meas- 
ured by total absorption; if but a small 
fraction of the beam is measured, as we 
do with the commonly used ionization 
instruments and the radiation is mono- 
chromatic, then the curve is a fractional 
absorption curve (2). However, if the 
radiation beam is polychromatic and also 
measured with the small ionization cham- 
ber, then the measurements are not inten- 
sities but doses stopped in air and the true 
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intensity of the radiation either at the 
surface or at the various depths is entirely 
unknown. 

The reason for this is that in the latter 
case as the radiation penetrates into the 
absorbing substance it is further filtered, 
with the result that the intensity as well as 
the average wave length and the absorp- 
tion coefficient become smaller. A curve 
of this kind, therefore, represents the in- 
tensity of the beam multiplied by a frac- 
tion which indicates what portion of the 
beam is absorbed in the ionization cham- 
ber or, in other words, the product of the 
intensity times the absorption coefficient 
in air. It now becomes quite evident that 
if the absorption coefficient is small, then 
even though a substantial radiation in- 
tensity may reach the selected depth, 
since there is but little absorption, there 
also can be but little biologic effect. 

A curve of this kind does not represent 
the doses absorbed in a given volume or 
mass of tissues but, rather, it represents 
the intensity times the absorbability in 
air of the radiation at various depths. 
The latter factor is indicated by the slope 
of the curve, or the tangent or first differ- 
ential coefficient, at the particular depth 
and this is equal to the absorption coeffi- 
cient in air. Therefore, to distinguish 
such a curve from one which is a true ab- 
sorption curve, we shall designate it as an 
absorbability curve. 

The physical nature of the absorption 
process requires that, instead of the meas- 
ured doses, the logarithm of the measured 
values be plotted. In the case of mixed 
radiations measured with small ionization 
chambers we generally obtain a curve 
which is bent outward from a tangent and, 
being so bent, this characterizes the curve 
as an absorbability curve. In such a curve, 
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the part corresponding to greater absorp- 
tion thicknesses approaches a parallel di- 
rection with the thickness axis which im- 
plies that at that portion the absorption 
coefficient, and hence the absorbability, 
approaches zero value. Therefore if a lesion 
requiring treatment is located at a depth 
corresponding to this part of the curve, it 
would absorb but a minimum of the 
radiation reaching that depth, the greater 
portion being absorbed in the tissues lying 
above or beyond the lesion and, conversely, 
to obtain the proper absorption of radia- 
tion in the tumor the quality factors would 
have to be so adjusted as to bring the 
tumor within the range between the sur- 
face and the part of the curve that runs 
parallel with the thickness axis. 

Clinically, this means that if the curve 
portion representing the location of the 
tumor is not sloped at all, the overlying 
tissues will receive all the injurious effects 
of the radiation dose and the tumor will be 
almost completely spared from the effects 
of the application. 

From the foregoing it would be logical 
to conclude that for best results the tumor 
should be located where the greatest ab- 
sorption takes place, as indicated by the 
strongest sloping of the curve; this, of 
course, would be near the surface where 
the curve ordinarily is most strongly 
sloped. However, clinical results indicate 
that a tumor of sufficient sensitivity can 
be successfully influenced even if it is lo- 
cated at a considerable depth and from 
this it follows that the patient can tolerate 
a considerable amount of radiation dam- 
age if, thereby, a sufficiently large and 
effectual dose is caused to be absorbed in 
the tumor. But clinical results also in- 
dicate that if the tumor is so located as to 
absorb an insufficient radiation dose, the 
result will be poor, evidently for the reason 
that the superposed and surrounding tis- 
sues will absorb the greater amount of the 
radiation dose and the tumor will stop 
practically nothing. 

An absorbability curve can be represented 
with a quadratic or second degree equation 
with one unknown, and with the aid of the 


coefficients of this equation it is possible to 
calculate the thickness at which this mini. 
mum of absorption takes place. This js 
done by differentiating the equation and 
setting the derivative equal to zero. The 
result is the depth at which the curve runs 
parallel with the thickness axis, tending 
to turn upward, and at which the absorp- 
tion is a minimum. The following results 


will be obtained from this operation: 


Me 


2n 


x min. abs. = 


Taking this point of minimum absorp- 
tion as a reference point, the question 
arises, ‘“Where between this depth and the 
surface may a lesion be located to insure 
satisfactory clinical results from the treat- 
ment?’ This question involves not only 
biologic and clinical considerations but also 
the tolerance of the patient for radiation 
damage, in order to produce thereby a 
sufficient amount of injury to the tumor 
for a good clinical result. 

A survey of the records of cases treated 
during the last twenty years at the New 
York Post-graduate Hospital, under the 
direction of William H. Meyer, shows that 
the clinical results were consistently uni- 
form and satisfactory in cases in which 
the sensitivity to radiation was reasonably 
well understood, provided the lesion (as, 
for instance, an ovary) was located not 
deeper than the 50 per cent dose depth 
(measured in water). When located at the 
33 per cent depth, a repetition of the treat- 
ment was often required but at the 25 per 
cent dose depth, the results were quite 
uncertain (3). 

The physical measurements of the radi- 
ation employed for the treatment of these 
cases give the following data: » =. 543 and 
n =.090; the depth for the 50 per cent 
dose is 75 mm., for the 33 per cent dose, 
105 mm., and for the 25 per cent dose it is 
135 mm. in water. 

If now, as herein presented, a point on 4 
curve is given, easily determined by physi- 
cal measurements, and another point in- 
dicating the depths at which various de- 





MUTSCHELLER: 


grees of clinical results are obtained with 
the same radiation and filter, it appears 
probable that these points should be fixedly 
related and in a ratio of direct proportion. 
Therefore: 

M 
xabs. min. Cu = 2n 


ee a " 
— (HO) a eae (2) 


Through simplification and the substitu- 
tion of known numerical values we obtain: 


S974 


x depth 50 per cent = 5 
2n 


In Table I the measurements obtained 
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jurious effects upon the superposed healthy 
tissues will be increased. Thus, less satis- 
factory results, as above referred to, will 
be obtained at the depth given by: 


x depth 33 percent = 5, = 20.57 mm. (+) 


Results which are generally unsatisfactory 
are obtained when the tumor is located at 
a depth represented by: 


x depth 25 per cent = = 
2n 

Perhaps the most surprising conclusion 
from the preceding reasoning is the reali- 


TABLE I.—RADIATION: CONSTANT VOLTAGE, ABOUT 1S) KV. (SPHERE GAP) 


Filter 
(mm.) 


| 
| 
| 
| 


Measuring Quality 


Coefficients 


50 per cent 

Dose Water 

Calculated 
(mm.) 


50 per cent 
Dose Water 
G. and N. data! 
(mm.) 


v7 
9 


2n 
(min. Cu) 




















‘Grebe and Nitzge, Tables, 1930. 
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Incolumns 5 and 6 are shown the proportionality between the measured and the calculated depth doses in water 


with various filters are given and side by 
side the measured and the calculated 
results for the depth at which a 50 per cent 
dose is measured. The last two columns 
show, within the accuracy of the meas- 
urements of doses in depths, that the 
postulated proportionality is a fact. 
The converse of this conclusion is that if 
the tumor to be treated is located at a 
greater depth than that expressed in the 
above formula, then the radiation effect 
m the tumor becomes smaller and the in- 


zation of the fact that the percentage depth 
doses at a given depth as measured and re- 
ported, now convey but very little or per- 
haps no indication as to the therapeutic 
usefulness of the radiation. The actual 
usefulness is really indicated by the dif- 
ference of doses measured directly above, 
and immediately beyond, the absorbing 
substance to be treated, 7.e., the tumor, 
and this measure is roughly proportional 
to the biologic result and hence to the 
dose absorbed in each unit of tissue or a 
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cell. The above formule give the depth 
at which such doses, absorbed in unit 
volume or in individual cells, are sufficient 
for good, mediocre, or poor clinical re- 
sults. 

A casual application of the principle of 
the conservation of energy to the absorp- 
tion phenomena might let it appear doubt- 
ful that the absorbability curve can have a 
minimum or a portion showing a tendency 
to curve upward. There are two phe- 
nomena involved in clinical therapy which 
make this upward bend a reasonable real- 
ity; first, the phenomenon of the dissipa- 
tion of high frequency radiant energy into 
corpuscular components makes the termi- 
nal action connected with absorption simi- 
lar to the phenomenon of ionization as 
disclosed by C. T. R. Wilson, Walter Bothe, 
and Arthur H. Compton, and it is known 
that the ionizing action of corpuscles is 
strongest at or near the end of its track. 
Recently Glocker (4) actually has shown 
that the killing effect of corpuscular rays 
on Drosophila eggs in the depth is 150 per 
cent of that at the surface. Second, the 
biologic effectiveness of very small doses 
is demonstrated by our ability to live ex- 
posed continuously to cosmic or terrestrial 
radiations, and by the now definitely ac- 
cepted decay of doses or rate of repair 
taking place between treatments, and the 
many laboratory experiments which prove 
the ineffectiveness of very small radiation 
doses. 

An absorbability curve, in so far as it 
relates to clinical radiation problems, ac- 
tually has a minimum which can be deter- 
mined with reasonable accuracy by simple 
absorption measurements. This point can 
then be numerically related, as has been 
done in preceding paragraphs, to various 
definite degrees of clinical results and thus 
the physically measurable quality factors 
may be definitely related to the depth at 
which these results can be obtained. 


SUMMARY 


1. Heterogeneous radiation measured 
with small ionization instruments through 
various absorbing thicknesses gives rise to 
bent, semi-logarithmic, so-called absorp- 
tion curves which should be called absor}- 
ability curves. 

2. Depth doses measured with small 
ionization instruments represent the prod- 
uct of intensity in the absorbing substance 
multiplied by the absorption coefficient in 
air, and are roughly proportional to thera- 
peutic doses, but they give no indication of 
the relation of the dose absorbed in a deep- 
seated tumor and the dose absorbed in the 
normal tissues outside the tumor. 

3. The doses absorbed at various 
depths depend not only on the measured 
doses but principally on the slope of the 
semi-logarithmic absorption curve. 

4. The importance of the extent of in- 
jury to a lesion in ratio to the extent of 
injury to surrounding tissues as determin- 
ing the quality of the therapeutic results 
is pointed out. 

5. Clinical results and measuring data 
are combined and the experimental data 
given reveal that the best location for satis- 
factory clinical results is given by 


xmm. = 13.7 . 
n 


wherein y» is the linear absorption co- 
efficient and 7 is the linear heterogeneity 
coefficient. 

6. Reasons are suggested indicating 
why depth dose curves should have a mini- 


mum. 
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CASE REPORTS AND NEW DEVICES 


ESOPHAGOPLEURAL FISTULA 


REPORT OF CASE 


By JOHN ROBERTS PHILLIPS, M.D., Houston, 
Texas 


A fistula between the esophagus and pleura 
is relatively an uncommon condition. David- 
son and Mills (2) reviewed the literature and 
reported two cases of esophageal respiratory 
fistula, subsequent to carcinoma of the esopha- 
gus, in 1924. Kanter and Madoff (1) re- 
cently reviewed the literature, and added a 
case in association with a chronic tuberculous 
empyema. The case that I wish to report hasa 
fistula between the esophagus and pleura which 


Fig. 1. 


perienced some difficulty in swallowing, lost a 
good deal of weight, and after some time de- 
veloped an esophagopleural fistula. At first, 
most of his food would run from his esophagus 
through his pleural sac, making its exit through 
the opening which was draining his empyema 
cavity. The escape of food through this open- 
ing was so great that he lost a good deal of 
weight, and in order to improve his nutrition he 
was fed through a nasal tube for a period of 
months. When the tube was withdrawn, he 
found that he could swallow sold food, but if 
he took liquids a great deal of it was lost ex- 
ternally. He has worn a tube in his right 
pleural cavity for about five years. He irri- 
gates the food particles and purulent materials 


Fig. 2. 


Fig. 1. Fistula between the esophagus and chronic empyema cavity is shown on the right side. 
_ Fig. 2. Following a lipiodol injection the left bronchial tree is well visualized. There is very little lipiodol 
in the collapsed right lung, and none appeared in the empyema cavity. 


developed three years after a mixed empyema 
had been drained anteriorly. This fistula has 
been present for five years. 

A white male, 59 years of age, had a diagnosis 
of right pulmonary tuberculosis in 1927; 
pneumothorax was instituted. In 1930, em- 
pyema developed which was drained anteriorly. 
There has been constant purulent draining from 
this opening since that time. In 1933, he ex- 
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from his chest daily. His nutrition at the 
present time is good. He runs no fever, and 
although he is able to do no work, he is up and 
around, and takes care of himself satisfactorily. 
He has no cough. The blood Wassermann and 
the Klein and Kahn tests have always been 
negative. Bronchoscopic and esophagoscopic 
examinations are negative for tumor or ulcera- 
tion. The right lung is about two-thirds col- 
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lapsed. Barium examination of the esophagus 
and lipiodol injection in the trachea reveal no 
communication between the trachea and esopha- 
gus. There is a fairly large opening in the 
esophagus opposite the third dorsal vertebra. 
I have advised that thoracoscopy be done, and 
if the fistula can be visualized that an effort be 
made to cauterize the opening in the pleura. 
After this, the chronic empyema should be 
treated by collapse of the chest wall. Due to 
his age and the fact that he is getting around 
fairly well in his present condition, he has 
elected not to have any surgical procedure 
carried out. 

At the 1938 meeting of the American Associa- 
tion for Thoracic Surgery, Wangensteen (3) 
referred to a case in which the same condition 
existed. His case was cured following t'ioraco- 
plasty. A preliminary gastrotomy was neces- 
sary for feeding to improve nutrition. 

This case is one of esophagopleural fistula in 
association with pyopneumothorax, undoubt- 
edly tuberculous in origin. 
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CALCIFIED SCROTAL TUMOR 


By ARCHIE FINE, M.D., and SAMUEL BROWN, 
M.D., Cincinnati, Ohio 


From the Tumor Clinic and Department of Radiology, 
Jewish Hospital 

Calcified scrotal masses are of such unusual 

frequency that they merit reporting. The 


Fig. 1. A large circular mass in the scrotum, 
more or less calcified, suggestive of a benign lesion. 


particular case under consideration has addi- 
tional interest because of the associated gener- 
alized lymphosarcoma. 

Patient L. H., male, 74 years of age, applied 
to the Tumor Clinic of the Jewish Hospital on 
Oct. 10, 1935, complaining of large lumps in the 
axille which interfered more or less with the 
free movements of his arms. He believed that 
the lumps had been present for about six 
months, gradually increasing to the present 
size. During the past three months he had 
noticed increasing constipation, requiring laxa- 
tives from time to time. Of late he has been 
troubled with a slight cough. There was no 
loss of appetite, weight, or strength. 

Physical examination disclosed a _ well-de- 
veloped, well-nourished elderly white man. 
The glands of the neck were palpable and some 
of them were considerably enlarged, varying 
from 3 to 5 cm. in diameter. The axillary 
glands were of enormous size, especially on the 
left side, so that the left arm was held away 
from the thorax. The glands were fairly firm 
in consistency, elastic, discrete, and not fixed 
to the surrounding tissue or skin. There was 
no tenderness upon pressure. The abdomen 
was moderately distended. Upon deep palpa- 
tion numerous masses were felt along the spinal 
column which were assumed to be due to en- 
larged retroperitoneal glands. The inguinal 
glands were palpable but not enlarged. Aus- 
cultation revealed very noisy peristalsis. The 
scrotum was considerably enlarged, there being 
a mass present on the right side measuring 
about 12cm. in diameter, thought to originate in 
the right testicle. It was quite heavy and insen- 
sitive to pressure. Transillumination showed 
it to be opaque. The patient said that the 
mass had been present about two years. 

The urine examination revealed nothing 
unusual. The red blood cell count was 4,500,- 
000, the white 5,300; differential was normal. 

The x-ray examination of the chest and ab- 
domen presented the following: enlarged glands 
were noted in the hilar region; the anterior 
mediastinal region was obscured by a mass in 
front of the arch of the aorta; the left costo- 
phrenic angle was obliterated by a collection of 
fluid; the lungs were free from metastases. 
Gastro-intestinal examination showed anterior 
displacement of the stomach, apparently as a 
result of a retroperitoneal mass. 

The first impression was that this was a case 
of malignant degeneration of a teratoma testis 
with generalized metastases. However, it 
seemed rather strange that the metastases 1- 
volved only the lymph nodes. A diagnosis of 
lymphosarcoma was also considered. Biopsy 
of the right axillary nodes revealed a small 
round-cell tumor which could not be distin- 
guished from lymphosarcoma. However, 
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many tumors of the testis of the seminoma type 
may resemble lymphosarcoma histologically to 
such a degree that differentiation may be 
difficult. 

Roentgen therapy was instituted. The en- 
larged glands of the neck, axilla, and medias- 
tina responded rapidly. The pleural fluid en- 
tirely disappeared and the retroperitoneal mass 
retrogressed to a marked degree within a short 
time after treatment. Each field received 
1,000 r units with the following factors: 200 
kv. 25 ma., 0.5 mm. Cu filter, distance 50 cm. 
The scrotal tumor, notwithstanding a total dose 
of 5,000 r units, failed to show the slightest 
response to treatment. Accordingly, it was 


decided to make an x-ray examination of the 
scrotum, whereupon a large circular mass was 
disclosed, more or less calcified (Fig. 1), sug- 
gestive of a benign lesion. 


DISCUSSION 


As to the duration of the existence of this 
tumor there was a difference of opinion be- 
tween the husband and wife. The former 
claiming only two years’ existence, while the 
latter said that it had been present at least 
twenty years. 

As to the origin of the mass in the scrotum, 
most likely it is an old hydrocele which subse- 
quently calcified. Not unlikely it may have 
been a hematocele which, instead of being 
absorbed, became organized. Metaplasia of 
the connective tissue cells into osteoblasts may 
have occurred, with formation of bone. Ac- 
cording to Kaufmann (1), sacs of old hydro- 
celes may become thick and leathery and 
covered with irregular cartilaginous or cal- 
careous deposits. Kickham (2, 3) has. de- 
scribed two cases of calcified scrotal hydrocele, 
both of which were excised. One had been 
present 40 years in a man of SO years; the 
other, in a man of 41, was believed to be malig- 
nant. Both presented calcified plaques in the 
wall, the testis being normal. Toulson (4) 
has also described a case in a man of 23, the 
tumor having been present four years. Young 
and Waters (5) have also described and illus- 
trated a case of calcified scrotal hydrocele. 

The lack of response to radiation led us to 
suspect the scrotal tumor was benign. The x- 
fay examination confirmed this finding. If 
this examination had been performed when the 
patient was first seen, the correct diagnosis 
would have been made and unnecessary radia- 
tion avoided. 

CONCLUSION 


A case of calcified scrotal tumor is described. 
The correct diagnosis was made possible only 
aiter the roentgen-ray examination, which re- 
vealed calcified deposits. The failure of this 
tumor to respond to x-ray treatment also 
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served to indicate that the lesion was of benign 
origin. The patient had, in addition, a gener- 
alized lymphosarcoma which yielded readily to 
roentgen therapy. The man remained well 
until July 8, 1937. The exact cause of his 
death could not be ascertained. 
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RUPTURE OF THE ESOPHAGUS FROM 
A BLOW ON THE ABDOMEN 


By C. A. ALDRICH, M.D., Winnetka, Illinois, and 
W. E. ANSPACH, M.D., Chicago 


The literature records innumerable instances 
of perforation of the esophagus by foreign 
bodies either because of the nature of the for- 
eign body or by accident during the use of the 
esophagoscope. Perforation by caustics has 
occurred frequently. Aneurysm and_ neo- 
plasm, as well, have been prominent etiologic 
factors in esophageal perforation in adults. 
However, rupture of the esophagus from ex- 
ternal trauma has been unusually rare. A 
search through the Cumulative Index failed 
to reveal a record of a case in which the esoph- 
agus was ruptured from a blow on the surface 
of the body. The findings of such a case 
prompted us to make the following report: 

Report of Case.—J. E., male, four and one- 
half years of age, was admitted to the High- 
land Park Hospital, Oct. 28, 1936, by W. E. 
Richberg, M.D., suffering from shock, pallor, 
severe pain, and board-like rigidity of the 
abdomen following an injury. A few hours 
previously, the child had climbed upon a stone 
mantelpiece which, becoming dislodged, had 
caused him to fall to the floor in such a way 
that the heavy mantelpiece landed across the 
upper portion of his abdomen. At the time 
of admission the pulse was 130, the tempera- 
ture 104 degrees. An x-ray examination of 
the chest made eight hours following the 
accident showed a pneumothorax on the right 
side with a partially collapsed lung (Fig. 1). 
The possibility that this had been caused by a 
fractured rib was considered, but no fracture 
could be located. A thoracentesis was done 
and air was withdrawn. Because of the 
marked abdominal tenderness and rigidity, it 
was thought that an injury to the intestinal 
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tract, possibly a perforation, had occurred. 
A laparotomy was performed by Gatewood but 
no demonstrable lesion was found. The 
stomach, small intestine, and colon appeared 
normal, but a small amount of blood was seen 


Fig. 1. 
Fig. 1. 


X-ray appearance eight hours after a blow on the abdomen. 


trapped air, whereas in this instance there was 
no suggestion that the air in the pleural cavity 
was under pressure. Large openings into the 


pleural cavity produce only partial collapse of 
the lung as there is free exchange of air between 


Fig. 2. 
The right lung is only partially 


collapsed. Air is free to enter the pleural cavity through large openings in the esophagus. 


Fig. 2. Same case, the following day. 
cavity. 


through the intestinal wall, within the lumen 
of the intestine. The patient stood the op- 
eration satisfactorily but his general condi- 
tion remained poor. At this time the patient 
was seen by one of us (C. A. A.) in consulta- 
tion. The following day the physical findings 
in the right half of the thorax changed. In- 
stead of tympany there was marked dullness. 
A chest roentgenogram (Fig. 2) showed the 
right lung-field blotted out, apparently by 
fluid. A thoracentesis now revealed that the 
pleural cavity contained gastric contents. A 
diagnosis of ruptured esophagus was made. 
The child’s temperature rose to 108 degrees 
without showing any relief of earlier symptoms, 
and death occurred within 48 hours from the 
time of the accident. 

At necropsy the viscera showed no marked 
change except that two large holes were found 
in the lower third of the esophagus above the 
diaphragm. This allowed free communication 
between the lumen of the esophagus and the 
right pleural cavity. 

Comment.—The early diagnostic interest in 
this case centered about the first chest roent- 
genogram because most injuries to the thorax 
in young children, which perforate the lung, 
produce a positive pressure pneumothorax from 


Complete blotting out of right hemithorax by food in the pleural 


the pleural space and the outside, but the re- 
mote location of the injury did not cause this 
condition to be considered at this time. The 
absence of a fractured rib, the most common 
cause of large tears in the lung tissue, added to 
the confusion. Later, the surgeons’ inability 
to locate a perforated viscus below the dia- 
phragm and the presence of blood in the in- 
testinal lumen seemed to indicate a lesion 
higher up in the gastro-intestinal tract. The 
second thoracentesis, at which time gastric 
content was withdrawn from the pleural cav- 
ity, added final evidence of a ruptured esopha- 
gus. 

One can only speculate as to why the sudden 
impact of the heavy stone mantel upon the 
abdomen should rupture the esophagus rather 
than the stomach. It seems most probable 
that the blow was directed in such a way that 
the sudden impact on the stomach was trans- 
ferred with terrific force via stomach content 
to the esophagus. The rupture occurred just 
above the diaphragm, at what appears to be 
the most vulnerable portion of the esophagus. 
At this level the esophagus is in close contact 
with the pleura and is less protected by neigh- 
boring supporting structures than at a higher 
level. It is interesting in this connection 
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to note that there was no air in the mediastinal 
space at necropsy, as would be expected had 
the perforation occurred slowly or had the open- 


ing been small. 
A roentgen study of the different kinds of 


Fig. 3. Positive pressure pneumothorax due to 
needle puncture in an infant. Note the high 
degree of collapse of the left lung and marked 
displacement of the mediastinal structures to the 
opposite side. Death occurred within two hours. 
The appearance here is in contrast to the partial 
collapse in the presence of large openings as in 
rupture of the esophagus (Fig. 1). 


pneumothorax in the living frequently offers 
a clue to the size of the opening between 


the pleural cavity and the outside. An almost 
microscopic opening is indicated by marked 
ballooning out of the pleural cavity (Fig. 3). 
A somewhat larger opening has only a slight 
tendency to collapse the lung during expiration 
as a momentary increase in the intrapleural 
pressure takes place. There is no prolonged 
trapping of air. This can best be determined 
by fluoroscopic observation. A large opening 
in the pleural cavity, which allows the free 
ingress and egress of air, is indicated by the 
stationary size of the partially collapsed lung 
during both inspiration and expiration. At 
all times the lung is in a state of only moderate 
collapse. 

The appearance presented at the first x-ray 
examination (Fig. 1) is approached often on 
postmortem roentgenograms of the chest in 
children when digestion from stomach secre- 
tions dissolves away a portion of the esopha- 
gus. The frequency with which this occurs is 
greater when the time of necropsy is delayed 
following death. 

Summary.—A case of rupture of the esopha- 
gus following a blow on the abdomen is re- 
ported. A large opening between the pleural 
cavity and the outside was indicated at the 


diagnosis. 
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time of the first x-ray examination, but its 
full significance was not realized. Later, 
blood seen in the intestinal lumen during a 
laparotomy and subsequently the finding of 
gastric content in the pleural cavity made the 


Fig. 4. Necropsy film on a child four and one- 
half years of age. Pneumothorax with partial 
collapse of the left lung due toa hole in the esopha- 
gus due to postmortem digestion. This has been 
a frequent finding on necropsy films at the Chil- 
dren’s Memorial Hospital, Chicago, where routine 
necropsy roentgenograms are made. 


Death occurred within 48 hours 
and a postmortem revealed two large open- 
ings in the esophagus just above the cardia. 
These permitted free communication between 
the esophagus and the pleural cavity and pre- 
sented the roentgen picture usually seen when 
there are large openings between a bronchus 


and the pleural cavity. The case is reported 
because of the unusual diagnostic problem pre- 


sented and because of the rarity of the lesion. 





ROENTGEN EPILATION 
By ERNST ARONSTEIN, M.D., Fresno, California 


The roentgenologist who faces the problem of 
obtaining a reliable epilation of the entire scalp 
is still guided by the four-fields method of 
Kienbéck-Adamson in most of the current 
text-books. This is the more surprising since 
this method was worked out when superficial 
therapy was applied with the open tube stand 
at the distance of from 20 to 27 cm. 

Certainly the Kienbéck-Adamson method 
has had.its merits and epidemics of Celsus’ 
kerion infection have been rooted out in France 
by this method. However, it should be re- 
placed by a simpler and less dangerous method 
which I recently carried out with good results 
and which I will describe. 
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The patient is first placed on one side in the 
true lateral position. Lead rubber is used to 
cover the patient’s face and eye which face the 
tube, the upper and posterior border of the lead 
rubber having been cut out to follow the pa- 
tient’s lower and anterior hair border. The 
tube’s focus is placed at the distance of 80 cm. 
from the uppermost hair. The patient is given 
x-rays through a diaphragm which will cover 
an area larger than the skull. On my equip- 
ment (a Wappler-drum) a round diaphragm of 
12 cm. diameter, located 32 cm. from the tube’s 
focus so that the size of the area covered was 
30 cm. in diameter, was used. The patient is 
given 425 r measured in air without the filter. 
The exact data in my particular case were: 122 
kv., 8 ma., 80 cm. focus-skin distance, 0 filter, 
diaphr. No. I, 25 min. The same procedure is 


then done with the patient lying on the opposite 
side. 

Assuming that the patient’s skull has a bi- 
temporal diameter of 10 cm., the hair situated 


A TABLE FOR USE IN THE RADIOG- 
RAPHY OF INFANTS’ CHESTS! 


By HANS GEISSBERGER, R.T., Vanderbilt Uni- 
versity Hospital, Nashville, Tenn. 

A simply constructed device which may be 

used to immobilize an infant in the upright 


lowest which would be radiated would be at a 
85 cm. distance from the tube’s focus, so that 
the amount of radiation to the more distant 
hair would still be 376 r—enough to effect an 
epilation. This assumption applies to infants 
and small children. To adolescent and adult 
skulls we may apply, without danger, 475 r to 
the uppermost point. Assuming that the 
skull’s bitemporal diameter amounts to 15 cm., 
this would still leave 397 r to the more distant 
hair. 

This method requires a longer exposure time 
than the four-fields method, but it reduces the 
number of fields to two. It also markedly re- 
duces the amount of painstaking preparation 
necessary in using the old method, and it 
reduces the awkward positioning of the patient 
and of the tube. It reduces the danger as far 
as the contact with the high tension is con- 
cerned, and minimizes the possibilities of over- 
lapping or missing certain areas. Its advan- 
tages are, therefore, obvious. 


position is shown in Figures 1 and 2. It con- 
sists of an ordinary table with holes cut 
through the top so as to allow the baby’s feet 
and legs to hang below. At right-angles to the 
top of this table, a vertical, wooden cassette 


1 Accepted for publication Nov. 15, 1937. 
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holder is permanently mounted. The patient 10 X 12 side are made correspondingly larger 
is placed with his legs through the holes and than those on the 8 X 10 side. 
the body against the cassette, and immobilized The construction of this table is simple and 


Fig. 2 


by the cloth and ratchet device as shown. inexpensive and may be easily duplicated from 

The cassette holder is constructed so as to the photographs shown. For over a year its 
hold an 8 X 10 cassette on one side anda 10 X_ operation at this institution has proven en- 
12 cassette on the other. The leg holes on the _ tirely satisfactory. 
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THE GENERAL WELFARE OF RADIOLOGY 


From time to time activities by local radio- 
logical groups or county and state medical 
societies result in important contributions to 
the general welfare of radiology. Such is the 
report, reprinted below, which was adopted by 
the Medical Society of New Jersey at the 1938 
session of its House of Delegates. Entitled 
“Supplementary Report Relating to Hospital 
Insurance,’ the report was prepared by the 
Auxiliary Medical Services Committee of the 
State Society. William W. Maver, M.D., of 
Jersey City, was Chairman. 

For a clear analysis of the problems arising 
in hospital-radiologist relationships and a defi- 
nite proposal for solution, the report is worthy 
of study by radiologists and medical societies 
in other States. In future issues of the Inter- 
Society Committee Bulletin, important proj- 
ects of interest to radiology in other localities 
will be reported. 


Deleted of special sections devoted to pathol- 
ogy, anesthesia, and physical therapy, the 
full report, as approved by the Medical Society 
of New Jersey, follows: 

“Throughout its deliberations, as well as in 
the formation of this report, the Committee on 
Auxiliary Medical Services has felt that it 
should in large measure be guided by the 
principles laid down by the House of Delegates 
of the American Medical Association during the 
1937 convention at Atlantic City. 


“The resolution adopted at that time may 
well be cited here and is appended. 


“In the matter of hospital insurance plans 
it has been alleged that the outstanding ob- 
stacle to the formation of a plan satisfactory to 
the medical profession as well as to the patient 
and the hospital, is the salaried specialist. In 
other words, it has been stated that, as long as 
the hospitals, through the employment of 
clinical pathologists, roentgenologists, anesthe- 
tists, and physical therapeutists as whole or 
part-time specialists working solely or in part 
on a salary basis, are thus enabled to furnish 
patients with such services, it is difficult to 
object to the furnishing of these same services 
as a part of a hospital insurance plan.’ 

“Your Committee as a whole is prepared to 
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recognize that there is both some justice and 
some validity to this contention. 

“It is more prepared to do so because it de- 
sires to emphasize, first, that such financial 
arrangements are not satisfactory from the 
standpoint of the specialists concerned; and 
second, that the existence of this custom is a 
heritage from the past. 

“It seems essential, for the purposes of this 
discussion, to point out that the specialized de- 
partments in question, constitute not only 
valuable but essential departments of the hos- 
pital. Not only are they essential and a vital 
concomitant of the modern practice of medi- 
cine, but they play an important and equally 
essential part in its continued development. 

“Tt is also essential to recognize that the men 
engaged in these specialties are, and must be, 
first of all physicians, and secondly, physicians 
whose energies and training have been directed 
toward the attainment of specialized skill in 
specialties of medical practice as specific and 
distinct as surgery, obstetrics, or any other 
specialized entity. 

“Tt is important that this be emphasized, for 
there has been some tendency in the past, 
which may even yet still exist in varying de- 
grees, to the effect that the pathologist was 
merely an individual who made ‘tests,’ the 
roentgenologist one who took ‘pictures,’ the 
anesthetist one who merely administered a drug 
and so on. The corollary to this was that, 
thus regarded as supernumerary adjuncts, 
they could, to a greater or lesser degree, be 
more or less efficiently replaced by technical 
assistants of greater or lesser training in various 
technical procedures and manipulations. 

“Lest it be thought that this is an extreme or 
exaggerated viewpoint, it can be maintained 
with small fear of contradiction that some such 
idea, or variation of it, is not infrequent in the 
minds of some hospital administrators and 
—paradoxical as it may seem—may even be en- 
countered among physicians. 

“While it should be unnecessary, it seems 
nevertheless advisable to recall with some em- 
phasis that the function of the pathologist or 
the roentgenologist is not, for the one to make 
‘tests,’ or the other ‘pictures.’ Both are pr 
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marily not only liaison officers between the 
laboratory and bedside and the patient and the 
physician, but they may properly be regarded 
as consultants. 

“The real value of the roentgenologist de- 
pends, not upon his ability to produce a set of 
x-ray films, but upon his ability—which, in 
turn, is dependent upon his ability as a physi- 
cian—to know what examination should be 
made and how, and most particularly upon his 
ability to interpret its significance which often 
involves no mean degree of clinical acumen. 

“The real value of the pathologist depends, 
not upon his facility in technical manipulations 
nor to supervise their performance by others, 
but upon his ability to determine, not only 
which procedure may be most profitably util- 
ized, but especially upon his ability to interpret 
its clinical significance and evaluation, which, 
as before, may demand no small degree of 
clinical ability. 

“The real value of an anesthetist depends, 
not upon his ability to pour ether or chloro- 
form into an inhaler, to operate a machine for 
the purpose, or to administer a drug intrave- 
nously or by lumbar puncture, but upon his 
ability to select the method suitable to the 
particular circumstances and to recognize its 
dangers, fallacies, and limitations; and here, 
again, without clinical acumen and training the 
anesth« tist is lost—and the patient may well be.”’ 

The same principles apply to all similar 
specialties. 

All this being true, as cannot successfully be 
denied, a salary basis for such specialties is 
seldom, if ever, satisfactory. First, because the 
salary is seldom, if ever, commensurate with 
the importance of the specialty, and, second, 
because in striking contradistinction to other 
branches of medicine, no matter how their 
specialists may increase in skill or reputation, 
thus becoming a greater and more valuable as- 
set to the institution, the salary has a definitely 
static tendency and undergoes but infrequent 
and reluctant changes. 

For these reasons, as well as others which 
obviously develop from the premises laid down 
above, the Committee strongly deprecates the 
hamstringing of these specialties of medical 
practice by the custom more or less generally 
adhered to, and, by the same token, deprecates 
with equal emphasis the effect of this situation 
upon the development of satisfactory plans for 
hospital insurance. 

The Committee desires, therefore, to record 
its entire accord with the principle that the 


services of physicians should not be a part of any 
plan for hospital insurance, and to record also 
its specific and vigorous objection to the in- 
clusion in such plans of the services of pathol- 
ogists, roentgenologists, anesthetists, and phys- 
ical therapists. 

The specific problem before the Committee, 
however, is not merely to express disapproval 
of such plans but to propose a working outline 
that will eliminate medical services from Hospi- 
tal Insurance Contracts. 

It is apparent, of course, that the solution of 
this problem is neither easy, obvious, nor to be 
rapidly evolved. 

From what has been said, it is apparent that 
these suggestions must embody, first of all, 
some method whereby the salaried specialists, 
as such, may be eliminated from the hospital 
economy. As these various departments differ 
in their nature and method of functioning, it is 
necessary that they be separately considered. 


THE DEPARTMENT OF RADIOLOGY 


The practice of radiology in hospitals is es- 
sentially the same as the private practice of 
this specialty. The radiologist practises his 
specialty in the same manner as other special- 
ists in the hospital, with the exception that his 
apparatus is of such a nature that it cannot be 
moved about readily. 

In many instances, the early practice of 
radiology in hospitals was accomplished by the 
installation of x-ray equipment by the radi- 
ologist, who bore the entire financial burden and 
received the entire income. The use of hospital 
space was compensated for by free services to 
ward patients. 

Many changes have occurred since the 
original plan, and for various reasons either a 
salary or a commission basis of financial return 
has been quite generally adopted. In spite of 
the disadvantages that may have existed under 
the salary or commission arrangement, affect- 
ing either the hospital or the radiologist, an 
attitude of consideration has been maintained, 
and on the whole, cordial relationships have 
been the rule rather than the exception. 

However, with the advent of Hospital In- 
surance plans which include radiological ser- 
vices, there has crystallized a definite sense of 
resistance on the part of radiologists who right- 
fully feel that their specialty is undergoing 
exploitation by a third party. Injection of this 
third party has not only disrupted existing re- 
lationships, but has emphasized the necessity 
for the hospitals to agree to practise hospitaliza- 
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tion and to permit the practice of medicine to 
remain in the hands of those licensed by law to 
practise medicine. 

A solution of the problem that will prevent a 
third party from injecting itself into medical 
practice, and at the same time protect the 
status of radiology in hospital practice, is the 
one that, in our opinion, is entitled to the sup- 
port of the Medical Society of New Jersey. 

Such a solution is practical under the lease- 
rental agreement between the hospital and the 
radiologist. This, in its essentials, is exempli- 
fied in the Washington Plan, and consists of an 
arrangement whereby 

(1) The radiologist rents space from the 
hospital, as in an office building, and supplies 
the equipment and personnel to operate the 
department, or 

(2) The radiologist rents space and leases 
the equipment by arranging a “‘per examina- 
tion’’ monthly rebate to the hospital to cover 
depreciation, obsolescence, and overhead. 

(3) The radiologist bills the patient direct, 
on his own billhead, and assumes full responsi- 
bility for his financial return, exactly as in 
private practice. 

(4) Should the hospital be obligated to per- 
form free work, the services of the radiologist 
are contributed free, and the hospital compen- 
sates him for the expendable material expense 
as in examinations of “‘free patients” and as in 
the routine examination of internes, pupil 
nurses, and hospital employees. 

The lease-rental arrangement for radiological 
services in hospitals is a workable plan and is 
in practice in the following hospitals in the 
United States: 

Garfield Hospital, Washington, D. C. 

Good Samaritan Hospital, Los Angeles, Cal. 

Temple University Hospital, Philadelphia, 
Pa. 

Cottage Hospital, Santa Barbara, Cal. 

Queen of Angels Hospital, Los Angeles, Cal. 

University of Pennsylvania Hospital, Phila- 
delphia, Pa. 

To quote from the report of the Executive 
Committee of the Pacific Roentgen Club, the 
advantages of this plan to the hospital and to 
the radiologist are as follows: 


To the Hospital 


“(a) It puts the relation of the hospital 
and of certain members of its medical staff 
on an ethical and equitable basis, encourag- 
ing the selection of the radiologist solely on 
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the basis of competence (unbiased by the 
percentage or salary to which he might 
agree). 

“(6) It removes the question of division 
of fees, practice of medicine by a corporation, 
and so forth. 

“(c) It insures a more competent type of 
radiological service without additional cost 
to the hospital. The radiological depart- 
ment becomes increasingly a ‘feeder’ to the 
hospital because of the fact that a good radiol- 
ogist builds up a clientele of his own and 
attracts not only good men in the profession 
to use the hospital, but also hospitalizes 
many treatment cases of his own. 

‘“(e) It removes from the hospital any 
question of suit for liability in connection 
with medical x-ray service and care. 

“(f) It provides what is said by one of the 
most eminent physicians in this country to 
be the only permanent and satisfactory solu- 
tion to the problem of hospital radiological 
work.” 


To the Radiologist 

‘“(a) It places the appointment of the 
physician-radiologist on the same ethical 
and legal professional basis as other individ- 
ual doctors on the staff. 

‘“(b) It removes the question of division 
of fees. 

“(c) It stimulates the hospital radiol- 
ogist to build up his practice on the proper 
basis, namely, that of personal skill and 
ability. 

“(d) It places the responsibility for the 
operation of an efficient radiological practice 
where it should be placed, namely, with the 
physician. 

‘“(e) It tends to place the economic status 
of the radiologist on a level comparable with 
that of his fellow-practitioners and consul- 
tants and thereby encourages better men to 
enter the field.”’ 


In consideration of the foregoing, your Com- 
mittee desires to record the following specific 
recommendations for the practice of radiology 
in hospitals in the State of New Jersey. 


I. Every hospital radiological department 
should be under the direction of a com- 
petent radiologist, preferably a diplo- 
mate of the American Board of Radiol- 
ogy or one who is working toward that 
objective. 
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The radiologist should be a member of 
the senior attending staff. 

The services of the radiologist should be 
available, without specific charge, to 
those hospital patients classed as ‘‘free 
patients.” 


The plan suggested by this Committee 
eliminates salary or percentage basis 
arrangements for radiologists in hospitals, 
and recommends a lease-rental arrange- 
ment for space or equipment, or both. 

In accordance with Resolutions adopted 
by the American Medical Association, the 
principles of which are binding upon the 
component organizations of this Associa- 
tion, radiology should be treated the 
same as other specialties (surgery, urol- 
ogy, orthopedics, etc.) in any insurance 
plan. 


SUMMARY 
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2. It is opposed to the inclusion in hospital 
insurance plans of the services of physicians 
engaged in specialized phases of the practice 
of medicine, specifically, clinical pathology, 
roentgenology, anesthesia and physical ther- 
apy. 

3. It appreciates the undesirable features 
of the practice of these specialties on a salaried 
basis. 

4. It, therefore, presents as suggestions for 
adoption or discussion, various methods where- 
by this undesirable feature may be eliminated, 
such methods necessarily varying in connection 
with the particular specialty involved and being 
subject to such modifications as may be deter- 
mined upon between the particular physician 
and the particular institution involved—al- 
ways, however, with the provision that such 
specialties shall not be practised on a salary 
basis. 

5. It emphasizes the essential necessity, in 
the event of further consideration of this sub- 


In recapitulation the consensus of this Com- 
mittee may thus be summarized: 


ject, of including among those to whom this 
problem may be hereafter presented, repre- 
sentatives of the specialties in question. 
Mac F. CAHAL 
Executive Secretary 


1. It is in entire accord with the principles 
laid down by the House of Delegates of the 
American Medical Association. 








RADIOLOGICAL SOCIETIES IN THE UNITED STATES 


Editor’s Note.—Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 


CALIFORNIA 


California Medical Association, Section on Radi- 
ology.—Chatrman, Karl M. Bonoff, M.D., 1930 
Wilshire Blvd., Los Angeles; Secretary, Carl D. 
Benninghoven, M.D., 95 S. El Camino Real, San 
Mateo. 





Los Angeles County Medical Association, Radiological 
Section —President, John F. Chapman, M.D., 65 N. 
Madison Ave., Pasadena; Vice-president, E. N. 
Liljedahl, M.D., 1241 Shatto St.; Secretary, Merl L. 
Pindell, M.D., 678 South Ferris Ave.; Treasurer, 
Henry Snure, M.D., 1414 Hope Street. Meets every 
second Wednesday of month at County Society 
Building. 





Pacific Roentgen Club.—Chairman, Lyell C. Kinney, 
M.D., San Diego; Secretary, L. Henry Garland, 
M.D., 450 Sutter Street, San Francisco. Executive 
Committee meets quarterly; Club meets annually 
during annual session of the California Medical 
Association. 





San Francisco Radiological Society.—Secretary, L. H. 
Garland, M.D., 450 Sutter Street. Meets monthly 
on first Monday at 7:45 p.m., alternately at Toland 
Hall and Lane Hall. 


COLORADO 


Denver Radiological Club.—President, F. B. Stephen- 
son, 452 Metropolitan Bldg.; Vice-president, K, D. 
A. Allen, M.D., 452 Metropolitan Bldg.; Secretary, 
E. A. Schmidt, M.D., 4200 E. Ninth Ave.; Treasurer, 
H. P. Brandenburg, M.D., 155 Metropolitan Bldg. 
Meets third Tuesday of each month at homes of 
members. 


CONNECTICUT 


Connecticut State Medical Society, Section on Radi- 
ology—Chairman, Ralph T. Ogden, M.D., 179 
Allyn St., Hartford; Secretary-Treasurer, Max Cli- 
man, M.D., 242 Trumbull St., Hartford. Meetings 
twice annually in May and September. 


DELAWARE 


Affiliated with Philadelphia Roentgen Ray Society. 


FLORIDA 


Florida Radiological Society.—President, H. O. Brown, 
M.D., 404 First National Bank Blidg., Tampa; 


Vice-president, H. B. McEuen, M.D., 126 w. 
Adams St., Jacksonville; Secretary-Treasurer, J. H. 
Lucinian, M.D., 1688S. E. 1st St., Miami. 


GEORGIA 

Georgia Radiological Society.—President, James fe 
Clark, M.D., Doctors Bldg., Atlanta; Vice-president, 
William F. Lake, M.D., Medical Arts Bldg., Atlanta; 
Secretary-Treasurer, Robert C. Pendergrass, M.D., 
Prather Clinic, Americus. Meetings twice annually, 
in November and at the annual meeting of the Medi- 
cal Association of Georgia in the spring. 


ILLINOIS 
Chicago Roentgen Society.—President, David S. Beilin, 
M.D., 411 Garfield Ave.; Vice-president, Chester J. 
Challenger, M.D., 3117 Logan Blvd.; Secretary. 
Treasurer, Roe J. Maier, M.D., 7752 Halsted St, 
Meets second Thursday of each month, September 
to May, except December. 





Illinois Radiclogical Socitety.—President, Cesare 
Gianturco, M.D., 602 W. University Ave., Urbana; 
Vice-president, Fred H. Decker, M.D., 802 Peoria Life 
Bldg., Peoria; Secretary-Treasurer, Edmund P. Halley, 
M.D., 968 Citizens Bldg., Decatur. Meetings 
quarterly by announcement. 





Illinois State Medical Society, Section on Radiology.— 
The next meeting will be May 2, 3, 4, 1939, to be held 
in Rockford. The officers of the Section for the 
coming meeting are Harry B. Magee, M.D., of Peoria, 
Chairman, and Warren W. Furey, M.D., 6844 Ogles- 
by Ave., Chicago, Secretary. 


INDIANA 
Indiana Roentgen Society.—President, Stanley Clark, 
M.D., 108 N. Main St., South Bend; President-elect, 
Juan Rodriguez, M.D., 2903 Fairfield Ave., Fort 
Wayne; Vice-president, A. C. Holley, M.D., Attica; 
Secretary-Treasurer, Clifford C. Taylor, M.D., 28 E. 
Ohio St., Indianapolis. Annual meeting in May. 


IOWA 
The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

MAINE 
See New England Roentgen Ray Society. 


MARYLAND 
Baltimore City Medical Society, Radiological Section. — 
Chairman, Whitmer B. Firor, M.D., 1100 N. Charles 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings third Tuesday of each month. 
MASSACHUSETTS 
See New England Roentgen Ray Society. 
MICHIGAN 
Detroit X-ray and Radium Society—President, Sam 
W. Donaldson, M.D., 326 N. Ingalls St., Ann Arbor; 
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Vice-president, Clarence Hufford, M.D., 421 Michi- 
gan Ave., Toledo, Ohio; Secretary-Treasurer, E. R. 
Witwer, M.D., Harper Hospital, Detroit. Meetings 
first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave. 





Michigan Association of Roentgenologists.—President, 
E. R. Witwer, M.D., Harper Hospital, Detroit; 
Vice-president, D. W. Patterson, M.D., 622 Huron 
Street, Port Huron; Secretary-Treasurer, C. K. Has- 
ley, M.D., 1429 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 

MINNESOTA 
Minnesota Radiological Society —President, Walter H. 
Ude, M.D., 78 S. 9th St., Minneapolis; Vice-prest- 
dent, Leo G. Rigler, M.D., University Hospitals, Min- 
neapolis; Secretary-Treasurer, Harry Weber, M.D., 
102 Second Ave., S. W., Rochester. Meetings quar- 
terly. 

MISSOURI 
The Kansas City Radiological Society.—President, L. 
G. Allen, M.D., 907 N. 7th St.. Kansas City, Mo.; 
Secretary, Ira H. Lockwood, M.D., 306 E. 12th St., 
Kansas City, Mo. Meetings last Thursday of each 
month. 





The St. Louis Society of Radiologists—President, 
Paul C. Schnoebelen, M.D.; Secretary, W. K. 
Mueller, M.D., University Club Bldg. Meets on 
fourth Wednesday of October, January, March, and 
May, at a place designated by the president. 

NEBRASKA 
Nebraska Radiological Soctety—President, T. T. 
Harris, M.D., Clarkson Memorial Hospital, Omaha; 
Secretary, D. Arnold Dowell, M.D., 117 S. 17th St., 
Omaha. Meetings first Wednesday of each month 
at 6 p.M. in Omaha or Lincoln. 

NEW ENGLAND ROENTGEN RAY SOCIETY 
(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) President, Frank E. Wheatley, 
M.D., 520 Beacon St., Boston; Secretary, E. C. 
Vogt, M.D., 300 Longwood Ave., Boston. Meetings 
third Friday of each month from October to May, 
inclusive, usually at Boston Medical Library. 

NEW HAMPSHIRE 
See New England Roentgen Ray Society. 

NEW JERSEY 
Radiological Society of New Jersey.—President, Milton 
Friedman, M.D., 31 Lincoln Park, Newark; Vice- 
president, P. S. Avery, M.D., 546 Central Ave., 
Bound Brook; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, James Boyes, 
M.D., 744 Watchung Ave., Plainfield. Meetings at 
Atlantic City at time of State Medical Society, and 
Midwinter in Newark as called by president. 

NEW YORK 
Brooklyn Roentgen Ray Society.—President, Albert 
Voltz, M.D., 115-120 Myrtle Avenue, Richmond 
Hill; Vice-president, A. L. L. Bell, M.D., Long Island 
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College Hospital, Henry, Pacific, and Amity Sts., 
Brooklyn; Secretary-Treasurer, E. Mendelson, M.D., 
132 Parkside Ave., Brooklyn. Meetings first Tues- 
day in each month at place designated by president. 





Buffalo Radiological Society —President, Walter Mat- 
tick, M.D., 101 High St.; Vice-president, Chester 
Moses, M.D., 333 Linwood Ave.; Secretery-Treas- 
urer, J. S. Gian-Franceschi, M.D., 610 Niagara 
Street. Meetings second Monday evening each 
month, October to May, inclusive. 





Central New York Roentgen-ray Society.—President, 
W. E. Achilles, M.D., 60 Seneca St., Geneva; Vice- 
president, M. T. Powers, M.D., 250 Genesee St., 
Utica; Secretary-Treasurer, Carlton F. Potter, M.D., 
425 Waverly Ave., Syracuse. Meetings held in 
January, May, and October as called by Executive 
Committee. 





Long Island Radiological Society.—President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president,G. Henry 
Koiransky, M.D., Long Island City; Secretary, 
Marcus Wiener, M.D., 1430 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 





New York Roentgen Society—President, Raymond 
W. Lewis, M.D.,321 E. 42nd St., New York City; Vice- 
president, Henry K. Taylor, M.D., 667 Madison 
Ave., New York City; Secretary, Roy D. Duckworth, 
M.D., 170 Maple Ave., White Plains; Treasurer, 
Eric J. Ryan, M.D., St. Luke’s Hospital, New York 
City; Member of Executive Committee, E. Forrest 
Merrill, M.D., 30 W. 59th St., New York City. 
Meetings third Monday evening each month at 
Academy of Medicine. 





Rochester Roentgen-ray Society—Chairman, Joseph 
H. Green, M.D., 277 Alexander St.; Secretary, S. C. 


Davidson, M.D., 277 Alexander St. 
convenience of committee. 


Meetings at 





Associated Radiologists of New York, ’nc.—President, 
Albert L. Voltz, M.D., 115-120 Myrtle Ave., 
Richmond Hill; Vice-president, M. M. Pomeranz, 
M.D., 911 Park Ave., New York City; Secretary, 
W. J. Francis, M.D., 121 Madison Ave., New York 
City; Treasurer, Theodore West, M.D., United 
Hospital, Port Chester. Meetings first Monday 
evening each month at McAlpin Hotel. 
NORTH CAROLINA 

Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 
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OHIO 


Cleveland Radiological Society—President, John 
Heberding, M.D., St. Elizabeth’s Hospital, Youngs- 
town; Vice-president, R. V. May, M.D., St. Luke’s 
Hospital, Cleveland; Secretary-Treasurer, Harry 
Hauser, M.D., City Hospital, Cleveland. Meetings 
at 6:30 p.m. at the Mid-day Club, in the Union 
Commerce Bldg., on fourth Monday of each month 
from October to April, inclusive. 





Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, B. M. 
Warne, M.D., Doctors Building, Cincinnati; Secre- 
tary-Treasurer, Justin E. McCarthy, M.D., 707 
Race St., Cincinnati, Ohio. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society.—Prestident, 
Charles S. Caldwell, M.D., 520 S. Aiken Ave., 
Pittsburgh; First Vice-president, Thomas L. Smyth, 
M.D., 111 N. 8th St., Allentown; Second Vice- 
president, Reuben G. Alley, M.D., Western Pennsyl- 
vania Hospital, Pittsburgh; Secretary-Treasurer, 
Lloyd E. Wurster, M.D., 416 Pine St., Williamsport; 
President-elect, Louis A. Milkman, M.D., 212 Medical 
Arts Bldg., Scranton; Editor, William E. Reiley, 
M.D., Clearfield. Annual meeting, May, 1939. 
Exact date and place to be decided. 





Philadelphia Roentgen Ray Society.—President, 
Thomas P. Laughery, M.D., Germantown Hos- 
pital; Vice-president, Elwood E. Downs, M.D., 
Jeans Hospital, Fox Chase; Secretary, Barton H. 
Young, M.D., Temple University Hospital; Treas- 
urer, R. Manges Smith, M.D., Jefferson Hospital. 
Meetings first Thursday of each month from October 
to May, Thompson Hall, College of Physicians, 19 S. 
22nd St., 8:15 P.M. 





The Pittsburgh Roentgen Society.—President, William 
B. Ray, M.D., 320 E. North Avenue, N. S. Pitts- 
burgh; Secretary, Harold W. Jacox, M.D., 4800 
Friendship Ave. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June 
at various hospitals designated by program commit- 
tee. 


RHODE ISLAND 


See New England Roentgen Ray Society. 


SOUTH CAROLINA 


South Carolina X-ray Society.—President, Percy D. 
Hay, Jr., M.D., McLeod Infirmary, Florence; Secre- 
tary-Treasurer, Hillyer Rudisill, Jr., M.D., Roper Hos- 
pital, Charleston. Meetings in Charleston on first 
Thursday in November, also at time and place of 
South Carolina State Medical Association. 
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SOUTH DAKOTA 
Meets with Minnesota Radiological Society. 


TENNESSEE 
Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center, 





Tennessee State Radiological Society.—President, §, 
S. Marchbanks, M.D., 508 Medical Arts Bldg, 
Chattanooga; Vice-president, Steve W. Coley, M.D., 
Methodist Hospital, Memphis; Secretary-Treasurer 
Franklin B. Bogart, M.D., 311 Medical Arts Bldg., 
Chattanooga. Meeting annually with State Medical 
Society in April. 


TEXAS 

Texas Radiological Society—President, Jerome H. 
Smith, M.D., San Antonio; President-elect, C. F. 
Crain, M.D., Corpus Christi; First Vice-president, 
M. H. Glover, M.D., Wichita Falls; Second Vice- 
president, G. D. Carlson, M.D., Dallas; Secretary. 
Treasurer, Henry C. Harrell, M.D., 517 Pine St., 
Texarkana. Meets annually. Temple is place of 
next meeting. 


VERMONT 
See New England Roentgen Ray Society. 


VIRGINIA 
Radiological Society of Virginia.—President, Fred M. 
Hodges, M.D., 100 W. Franklin St., Richmond; 
Vice-president, L. F. Magruder, M.D., Raleigh and 
College Aves., Norfolk; Secretary, V. W. Archer, 
M.D., University of Virginia Hospital, Charlottesville. 


WASHINGTON 
Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Secre- 
tary, T. T. Dawson, M.D., Fourth and Pike Bldg. 
Seattle. Meetings fourth Monday of each month at 
College Club. 

WISCONSIN 
Milwaukee Roentgen Ray Society.—Secretary, H. W. 
Hefke, M.D., Milwaukee Hospital, Milwaukee. 
Meets monthly on first Friday. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russel F. Wilson, M.D., Beloit 


Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 





University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 
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PASSING ON THE PRESIDENCY’ 


It is the last honorable duty of my office as 
President of the Fourth International Congress 
of Radiology, to open the Fifth Congress in 
Chicago in 1937. To the United States of 
America, to the City of Chicago and to the 
organizers of the Congress, whose guests we are, 
I bring the greetings of radiologists throughout 
the whole world. 

Congresses are milestones on the road to 
knowledge along which one stops occasionally 
to review one’s progress, one’s course, one’s 
destination, and to meet one’s fellow-travellers. 
The Congress at Ziirich is long since a thing 
of the past and we have advanced the consider- 
able distance to the next milestone at Chicago. 
I open the Fifth International Congress of 
Radiology, which is now meeting in the great 
Republic of the United States, with the wish 
that our international meetings, so rich in tra- 
dition, may bind all participants together in 
mutual respect and friendship. I hope that our 
efforts will best meet the needs and avail for 
the advantage of all sufferers. May this 
Congress fulfill our wishes for the progress 
of the science of radiology. These are the 
three wishes of your retiring President. 

I declare hereby that the Fifth International 
Congress of Radiology is opened. 


Only for a few minutes longer am I privileged 
to wear the beautiful golden chain with which 
I will shortly invest my successor, Doctor 
Christie. I have guarded it faithfully and am 
passing it on as a symbol of the solidarity by 
which the radiologists of the whole world are 
linked together. For the first time it is being 
transferred to another continent. It comes to 
you from a small country, the oldest republic in 
Europe, to the large and mighty Sister Repub- 
lic of North America. Great is this country, 


' Opening address, Fifth International Congress of 
Radiology, Sept. 13, 1937. 


gigantically great. Laved by two oceans, it 
stretches from the borders of the Dominion of 
Canada in the north to the highlands of Mexico 
in the south. This vastness has been im- 
pressed on me constantly since my arrival in 
your country. The speed of your development 
was also an enormous one and in a short time 
you have made as much progress as we in 
Europe have in hundreds of years. Your 
history begins the twelfth of October, 1492. 
A historical date for you is the memorable 
landing of the Mayflower on December 21, 
1620. The sixteenth century was for you a 
period of the hunters, the pioneers, and the 
farmers. With remarkable zeal you have 
conquered your country and as talented colo- 
nists have created from nothing a people, a na- 
tion, and a country. It was about a hundred 
and fifty years after the discovery of America 
that the first university was established here, 
Harvard College in Massachusetts. This Uni- 
versity is older, therefore, than the Universities 
of Berlin, of Géttingen, or of Ziirich. But 
this first American college did not have any 
medical school. It was in Philadelphia that 
the first medical faculty was established in 
1765. This same city, in 1732, had already 
established the first hospital on the North 
American continent, exclusively for the recep- 
tion and medical treatment of patients. These 
foundations were definite proof that America 
had become mature, and that it was ready to 
take its place with Europe in the development 
of medicine as a science. A worldwide political 
conception has encouraged this tendency. In 
your Declaration of Independence of July 4, 
1776, you have made it known to the world with 
clear, splendid, proud, and unequivocal words 
which, in my own country as in America, are 
the foundation of our very existence. The 
most important and greatest document of 
your country begins with the words: “‘We hold 
these truths to be self-evident: that all men 
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are created equal; that they are endowed by 
their Creator with certain inalienable rights; 
that among these are life, liberty, and the 
pursuit of happiness.” 

On this foundation you have steadily built 
your country in all realms of human activity. 
One must admit that at first the European 
influence was definitely noticeable in all 
branches of culture. In the early days the 
young student or physician was obliged to go 
to Europe from America to observe there and 
to learn there. But by the end of the eigh- 
teenth and the beginning of the nineteenth 
century many great citizens had returned to 
the United States with what they had received 
in Europe. Benjamin Franklin was imbued 
with the real scientific curiosity of research. 
Above all things, the application of pure 
science to daily life captivated him. Among 
other experiments, he attempted to make 
electricity useful in the treatment of paralysis. 

I believe, moreover, that this practical sense, 
this pioneer spirit, still lives amongst you. 
There still remain wildernesses and prairies to 
conquer, but they lie in the spiritual field. 
The series of great discoverers since Benjamin 
Franklin has never been interrupted. Let me 
mention, from the chain of these great men, 
the inventor Edison. Even though he was 
not directly concerned with the field of medi- 
cine, he made important contributions to it 
nevertheless, and without Edison medicine 
might not have its present aspect. Amongst 
your physicians, even at the beginning of the 
nineteenth century, you had great scholars, 
who, almost independent of European thought, 
had made their discoveries far from universi- 
ties and clinics. The practical surgeon, 
Ephraim McDowell, was busy in a field near 
the radiologic. He carried out the first 
oéphorectomy for the treatment of a tumor. 
Shortly Europe began to pay attention to him 
and to imitate him; to-day his operation is a 
common property of all surgery. The mili- 
tary surgeon, William Beaumont, worked in 
the wilderness far from laboratories and 
libraries, yet he made the first important re- 
searches and observations on gastric juices and 
the physiology of digestion. I might mention 
amongst the list of great scholars of the early 
days of America, Oliver Wendell Holmes, for 
he means to you what Semmelweis means to 
us in Europe. Holmes had brilliant and cor- 
rect ideas about puerperal sepsis which he 
summed up in an undying essay. Few of us 
realize that the terms ‘‘anesthesia’”’ and “‘anes- 
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thetic’ came from him. With the introduction 
of ether narcosis by Crawford Williamson Long 
and by William Thomas Green Morton 
America gave suffering humanity its first hope. 
It gave the surgeon a foundation on which all 
further surgical progress was based. Let ys 
avoid naming other leaders. The further de- 
velopment in America followed the same 
general lines as it did in Europe. Medical 
instruction had to be developed. Laboratories 
had to be established and libraries had to be 
founded. In other words, scientific activity 
was organized and centralized. As the result 
of this progress it gradually became unneces- 
sary for the American physician to journey to 
Europe for special training. He had in his 
own country everything necessary for progress 
in the clinical fields, for progress in instruction 
and research. Let two more names be men- 
tioned: John Shaw Billings was a pioneer in 
medical book making and at the same time 
was the founder of medical statistics in America. 
And in William Osler you have a personality 
who was outstanding as a physician, as a 
teacher, and as a man. He became the 
Boerhaave of America. 


And how are matters to-day? It has be- 


come necessary for us in Europe to come to 


you and to learn from you. We can no longer 
exist without American research. We admire 
your hospitals, your laboratories, and we 
are dependent on your discoveries. This re- 
cent development of medicine in America began 
for us with the opening of the medical school 
of Johns Hopkins University as a scientific 
center of the first class in the year 1893. A 
second milestone was the foundation of the 
Rockefeller Institute of Medical Research in 
the year 1901, and the third great step was 
the development of preventive medicine by the 
Rockefeller Foundation. 

What have you accomplished by these insti- 
tutions which seem to us Europeans uncom- 
prehensibly large? Progress added to prog- 
ress. Insulin came from America. Liver ther- 
apy of pernicious anemia is the result of your 
researches. Modern brain surgery originated 
in North America. Your great progress in 
bacteriology and serology is a thing of the 
immediate past. Let me mention typing the 
pneumococci; the discovery of carbohydrates 
as specific antigens; the modern virus re- 
searches; your wonderful methods of blood 
chemistry; your progress in the field of the fer- 
ments, the vitamins, and the hormones, and 
the synthesis and development of tissue cul- 
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tures, and your fundamental discoveries in the 
field of genetics. I might mention also the 
collaboration of the various American clinics; 
for example, in the Registry of Bone Sarcoma. 
In this assembly of radiologists it would be out 
of place for me to speak of the splendid work 
of American research workers in the field of 
radiology. This will be brought out at the 
scientific meetings. 

In the last thirty years America has come 
to be the leader in research in the whole field 
of medicine. How is this possible? What is 
the reason for this unheard-of development? 
It is your idealism, that idealism which 
flourishes only under freedom. It is that 
idealism which has as the goal of all labor 
the benefit and welfare of mankind. It is 
your faith that he who is devoted to science 
serves all humanity. Science is not limited by 
political boundaries or political views. The 
scientific spirit knits people more closely to- 
gether. Science needs collaboration of differ- 
ent nations with their different means and their 
different views, with their different methods 
and temperaments, that they may reciprocally 
complete it and nourish it. Science is the exact 
opposite to international narrowmindedness. 
Its ends cannot be achieved without diver- 
gence of opinion and without contrary criti- 
cism, because truth lies hidden and cannot be 
easily found and it is not recognized by all 
simultaneously. May this Congress in your 
free country and under the leadership of your 
great president be a step towards the desired 
goal. Each step of progress is the doorway 
to new problems. The beauty of science is 
that it never comes to an end. 

These are the wishes and thoughts which 
move me in this moment, as I confer on you, 
highly honored Doctor Christie, the Presi- 
dency of the Fifth International Congress of 
Radiology. They find their expression in the 
bestowal on you of the insignia with which the 
office of the Presidency has been traditionally 
distinguished. It has become the custom that 
the retiring President in the name of his own 
country shall give to the new President a little 
present as a symbol of the passing of the last 
milestone of advance in radiologic progress. 
In the name of the Swiss radiologists I have 
brought with me a work of our goldsmiths 
which I am going to present to you and your 
successors. May this gift take its place in the 
honorable collection of treasures which have 
been bestowed on the former presidents. With 
the presidential chain, the splendid gift of the 
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British Institute of Radiology, I shall place in 
your hands the honorable gavel as a sign of 
your power. The Swedes brought it to Paris 
and presented it as a commander’s staff in the 
battle against disease and suffering. The other 
gavel, which came from the icebergs of Alaska, 
returns to its fatherland and is destined to be 
handed down through the centuries from 
president to president, after this ivory lay 
buried for a million years in the ice. It is a 
gift of the Fifth Radiological Congress in the 
United States of America. Added to it, in 
Ziirich, was the artistic silver goblet which was 
presented by the French radiologists. On its 
base are engraved the undying names of 
Wilhelm Konrad Roéntgen, Henry Becquerel, 
and Pierre and Marie Curie. At the conclud- 
ing banquet this goblet will be handed from 
member to member as a symbol of our scien- 
tific thirst, and of our friendship. One thing 
more, the International Radiological Congress 
never has had until to-day, a seal. This seal 
I am bringing in remembrance of the Ziirich 
Congress. It shows us there in the activity 
of our calling. Our media are the roentgen 
rays and radium. Our goal is the recognition 
of suffering and its healing. So you will see 
on the handle of the seal two physicians who 
are, with a fluoroscope, examining a patient, 
a nurse brings radium, and a third helper a 
roentgen tube. The seal itself shows a serpent 
winding around a shining sun. The sun heals, 
the serpent is a symbol of the physician, but 
the serpent is also the idealization of poison, 
of evil, and of cancer. At the same time, the 
serpent which is biting its own tail is the sym- 
bol of eternity. The symbol expresses the 
craft of healing, the battle with malignant 
disease, and the undying effort and labor to 
which we are dedicated. May this be the 
symbol of the international assemblage to 
which we belong. The white cross in the red 
field of the flag of my fatherland has suggested 
and occasioned the red cross in the white field, 
that standard of the salvatory international 
union of peoples which combats as we do the 
suffering of mankind. May the archives of 
international congresses of the future be 
decorated with this seal. 

The chief mark of the Presidency is, and will 
continue to be, the golden chain. I will take 
it from my shoulders and place it around yours. 
By this act I have laid down my office and have 
taken my place amongst the host of partici- 
pants in this Congress who, all with me, pay 
homage to the President of the Fifth Inter- 
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national Congress, and we wish that his coun- 
try shall thrive and flourish for the welfare of 
all humanity. 


It is the special right of universities to confer 
the doctorate. This honor is achieved by 
years of conscientious study. Only exception- 
ally is an honorary doctorate conferred. The 
University of Ziirich is proud of the fact that it 
gave an honorary degree at the Third Inter- 
national Congress of Radiology in Paris to the 
dear Nestor of French radiology, Antoine 
Béclére. In the same way the University of 
Ziirich honored at the Fourth International 
Congress of Radiology the leader of radiology 
in Europe, Gésta Forssell, and now I have the 
great pleasure of conferring an honorary 
doctor’s degree from the Medical Faculty of 
Ziirich on a citizen of the United States, citizen 
of America, whose inestimable service to the 
science of medical radiology is known to all. 

In the name of the Rector of the University 
of Ziirich and in the name of the Dean of the 
Medical Faculty of Ziirich, and in the name of 
the Medical Faculty of Ziirich, I confer on 
William D. Coolidge, your honorable Honorary 
Vice-president, the diploma of Doctor of Medi- 
cine honoris causa. The document reads: 


The Medical Faculty of the University of Ziirich, 
under the Rectorship of Herr Professor Oskar Biirgi, 
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Doctor of Veterinary Medicine, and under the Dean. 
ship of Herr Professor Doctor of Medicine Wilhelm 
Loffler, confer on Dr. William D. Coolidge, of Roches. 
ter, N. Y., U. S. A., in recognition of his outstanding 
services in the field of physics as applied to medicine, 
particularly in the field of roentgen technic, the Hono. 
rary Degree of Doctor of Medicine. In witness hereof 
this document has been sealed with the University sea} 
of the Faculty of Medicine. 


Ziirich, 4 July, 1937 
Rector of the University, 
O. Buret. 
Dean of the Medical Faculty, 
W. LOFFLeEr. 


I know that the scientific world assembled 
here will, with me, heartily congratulate Doctor 
Coolidge on this honor and will be proud to 
recognize him as our youngest Honorary 
Doctor of Medicine. American radiology may 
at the same time regard this singling out of one 
of your citizens as our recognition and admira- 
tion of American research. In Ziirich we are 
proud that we have conferred honorary de- 
grees on two great American scholars, Thomas 
Hunt Morgan, the researcher in the field of 
genetics, and the talented physicist and scien- 
tist, William D. Coolidge. In this sense I take 
pleasure in conferring on you this diploma. 


Hans R. Scuinz, M.D. 


RAYMOND GRISWOLD TAYLOR: AN APPRECIATION 


It is generally accepted that there is no 
better foundation for specialization than a few 
years in general practice. Now that the second 
generation of radiologists is in full tide, this 
truism is perhaps more fully appreciated than 
at the time when Dr. Raymond Taylor started 
upon his career in radiology. 

Born in Illinois in 1872, Dr. Taylor came to 
California with his parents in 1889, and gradu- 
ated from the University of Southern California 
Department of Medicine in 1896. For three 
years he was connected with the Los Angeles 
General Hospital; then for seven years he was 
in general practice, and, for another ten, in 
surgery. He then took graduate work in radi- 
ology under George W. Holmes, M.D., at the 
Massachusetts General Hospital and, since 
1915, has limited his practice to radiology. 
Dr. Raymond Taylor’s career in radiology, 


therefore, bears the hallmark of a physician 
more than usually well versed in the practice 
of medicine prior to the adoption of his 
specialty. 

Dr. Taylor joined the Radiological Society 
of North America in 1920, and has been a Vice- 
president of that organization on two occa- 
sions, first in 1926 and again in 1936. He has 
served on numerous committees of our Society, 
and has worked ardently for organized radiol- 
ogy, so that, in assuming the Presidency, he 
exemplifies Bacon’s immortal remark, “Men in 
great place are thrice servants.”’ In addition 
to his duties with the Radiological Society, he 
has found time to serve both as Secretary and 
President of the Los Angeles County Medical 
Society, to be Chief of Staff of the Good Samari- 
tan Hospital, Chairman of the Section on Radi- 
ology of the California Medical Association, 
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Blackstone Western Studio, Hollywood, Calif. 
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Chairman of the Pacific Roentgen Club, and is 
now Chairman of the Section on Radiology of 
the American Medical Association. He has 
been a member of the American Roentgen 
Ray Society since 1922, a Fellow of the Ameri- 
can College of Radiology since 1923, and a 
diplomate of the American Board of Radiology 
since its foundation. 

Dr. Taylor’s contributions to radiological 
literature are familiar to all who read our two 
national radiological journals. He has the 
distinction of having a son who is also a radiolo- 
gist, a diplomate of the American Board of 
Radiology, and associated with his father in 
practice. Our Society may well count itself 
fortunate in having so able a physician at its 
helm, and may look forward to a year of prog- 
ress under the guidance of one who will temper 
idealism with experience, and courage with 
wisdom. 

L. H. GARLAND, M.D. 





COMMUNICATIONS 


ANNUAL MEETING HELD IN 
PITTSBURGH 


The Twenty-fourth Annual Meeting of the 
Radiological Society of North America, held 
in Pittsburgh, Nov. 28—-Dec. 2, 1938, was one 
of the finest in the history of the Society. The 
attendance was larger than usual—members 
coming from all parts of the United States and 
Canada and, in addition, a goodly number of 
non-member visitors from various places. 

The Refresher Courses, an innovation in- 
troduced this year and under the guidance of 
Lewis G. Allen, M.D., of Kansas City, Kansas, 
proved to be a tremendous success. Several 
hundred members registered and the courses, 
which began the day before the meeting, were 
all well attended. In order that our absent 
members and the readers of our Journal may 
obtain information concerning the importance 
of the subjects presented and the names of the 
various participating physicists and radiolo- 
gists of national fame, we are presenting here- 
with a brief outline of each course. 

Physics of Radiation, directed by James 
L. Weatherwax, M.A., of the Philadelphia 
General Hospital, and Edith H. Quimby, M.A., 
of the Memorial Hospital of New York City, 
was the opening course. It presented in a 


comprehensive manner the characteristics of 
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roentgen radiation: dosimetry, isodose curves, 
depth dose charts, definition of dosage, bi- 
ological effect of irradiation, radiosensitivity, 
theories of radiation reaction, protective meas- 
ures, and the typical roentgen and radium 
therapy technic and factors. 

The second course, Radiology of the Chest, 
was ably conducted by Walter W. Wasson, 
M.D., of St. Anthony’s Hospital, Denver, 
Colorado, and dealt with the anatomy of the 
lungs with corrosive specimens; anatomy of 
the lungs and thorax as portrayed by the roent- 
gen film; physiology of the lungs and me- 
chanics of the thorax as they pertain to roent- 
genology; diseases of the chest with a dis- 
cussion of their classification, portrayal and 
diagnosis, and the radiation therapy of the 
thorax and a discussion of its hazards. 

The course on Radiology of the Gastro-in- 
testinal Tract, under the direction of Eugene 
P. Pendergrass, M.D., of the University of 
Pennsylvania, assisted by William O. Abbott, 
M.D., J. Gershon-Cohen, M.D., and I. S. 
Ravdin, M.D., of Philadelphia, was a six-hour 
discussion. The first half was divided equally 
between a discussion of the physiology of the 
gastro-intestinal tract by Dr. Abbott, and the 
roentgen examination of the esophagus, stom- 
ach, and small intestine by Dr. Pendergrass. 
The last half consisted of three discussions, 
namely, roentgenology of the colon by Dr. 
Gershon-Cohen, physiology of the gall bladder 
by Dr. Ravdin, and the roentgenologic aspect 
of the gall bladder by Dr. Pendergrass. 

W. Carpenter MacCarty, M.D., of the Mayo 
Clinic, gave a lengthy and exhaustive course on 
the Pathology of Tumors. This course was 
divided into morning and afternoon sessions. 
The first part consisted of a brief historical 
sketch of the evolution of pathology, patholo- 
gists, and radiologists and the relation of each 
to clinical medicine; fundamentals underlying 
disease, and the fundamentals of the evolution 
of neoplastic conditions, especially in their re- 
lation to x-ray diagnosis and radiological treat- 
ment. The afternoon session had to do with 
the language of disease; clinical and radiologi- 
cal classification of inflammatory and neoplas- 
tic diseases, and practical bio-pathologic, physi- 
cal, and radiological classifications of disease. 
Additional topics were the difficulties of the 
Examining Board and subjects for review. 

The Radiology of Bone Tumors, an espe- 
cially interesting course, was conducted by 
J. T. Murphy, M.D., of St. Vincent’s Hospital, 
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Toledo, Ohio, as a clinical-pathological con- 
ference with Plinn F. Morse, M.D., of Toledo. 
Differential diagnosis and treatment were 
emphasized; the field of bone tumors was 
tersely classified, and illustrated examples of 
each class were presented. 

The course on Roentgen Analysis of Frac- 
tures by W. Edward Chamberlain, M.D., of 
Temple University, Philadelphia, was presented 
systematically with the employment of ap- 
paratus to illustrate certain features. Fluoro- 
scopic methods were demonstrated and many 
helpful and ingenious plans for the analysis 
and handling of fracture problems were shown. 

The presentation of Radiology of Sinuses 
and Mastoids, by George W. Grier, M.D., of 
the University of Pittsburgh, was the last 
course, and covered the subject thoroughly in 
regard to anatomy, production of radiographs, 
pathology of disease, roentgen interpretation, 
and radiation therapy. 

As always, the Clinics, which were held every 
afternoon except Friday, were well attended 
and offered much worth-while material. 

The Scientific Sessions were held daily 
throughout the Meeting. The program showed 
very careful and thoughtful consideration and 
planning, and the papers presented by the 
most eminent and experienced men in our field 
covered practically all subjects of science, 
diagnosis, and therapy. The papers presented 
will be published in the Journal during the 
coming year. 

Several separate rooms were devoted to the 
Scientific Exhibits, which numbered 39 and 
were uncommonly interesting and diversified. 

The following is an extract from the minutes 
of the Society pertaining to the scientific 
awards: 

“The officers and members of the Radi- 
ological Society of North America are very 
appreciative of the scientific exhibits. These 
exhibits have added a great deal to the educa- 
tional value of this Meeting and have been of 
an unusually high quality. It is recognized 
that they have been prepared and shown at no 
small effort and expense by the exhibitors. 

‘These exhibits have been graded according 
to their scientific value, the originality of in- 
vestigation, and as to their excellence of pres- 
entation. 

“The first award is given to ‘Body Section 
Radiography with the Laminagraph,’ by 
Sherwood Moore, M.D., St. Louis, Missouri. 

“The second award goes for ‘The Use of 
the Mobile X-ray Unit in Treatment of Peri- 
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tonitis, Gas Gangrene, and Other Inflamma- 
tory Processes, at the Bedside,’ by James F. 
Kelly, M.D., and D. Arnold Dowell, M.D. 
Omaha, Nebraska. ; 

“The third award goes for ‘Intestinal In- 
tubation in the Treatment and Localization of 
Acute Intestinal Obstruction and Paralytic 
Ileus,, by Doctors C. G. Johnston, G, ¢. 
Penberthy, R. J. Noer, J. C. Kenning, and J.E. 
Lofstrom, of Detroit, Michigan. 

“The following exhibits are given Honor- 
able Mention: 

“First, ‘Intraspinal Protrusion of the Inter- 
vertebral Disks,’ by Doctors John D. Camp, 
Maurice Walsh, and J. G. Love, of the Mayo 
Clinic, Rochester, Minnesota. 

“Second, ‘Air Myelography,’ by Doctors 
W. Edward Chamberlain and Barton R. 
Young, of Philadelphia, Pennsylvania. 

“Third, ‘The Roentgenologic Diagnosis of 
Strawberry Gall Bladder,’ by Doctors George 
Levene, Robert M. Lowman, and Egon G. 
Wissing, of Massachusetts Memorial Hospi- 
tal, Boston, Massachusetts. 

“Fourth, ‘Carcinoma of the Breast,’ by 
Eugene R. Whitmore, M.D., Washington, 
2 ah tm 

“Fifth, ‘Late Sequel of Biologic Effects 
Produced by Irradiation,’ by T. Leucutia, 
M.D., and Eldwin R. Witwer, M.D., of De- 
troit, Michigan.” 

Twenty-three companies were represented 
in the Commercial Exhibits. Numerous ad- 
vances in type and style of apparatus were 
shown and those attending enjoyed and prof- 
ited from the demonstrations by the factory 
representatives. 

Carman Night, a high-light of every Meet- 
ing, was presided over by the President, How- 
ard P. Doub, M.D. The lecturer was Wil- 
liam Carpenter MacCarty, Sr., M.D., of the 
Mayo Clinic, who chose for his subject, Cancer 
of the Stomach. The address was splendidly 
delivered and showed much research, study, 
and experience. Dr. MacCarty was awarded 
the Society’s Honorary Fellowship. 

The social program afforded a pleasant 
interlude and was adequately filled by the in- 
formal Stag Night, enjoyed by a large num- 
ber; the banquet, which was exceptionally 
well handled, and during which the incoming 
officers were introduced; and the ladies’ en- 
tertainment, consisting of several sight-seeing 
trips over the city, luncheons, and teas. 

To Zoe Allison Johnston, M.D., Chairman 
of the General Arrangements Committee, to 
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the Pittsburgh Roentgen Society and the 
Allegheny County Medical Society, and to all 
who served on committees, much credit is due 
for the success of the Meeting and the comfort 
and pleasure of those attending. 


AUTHORS’ NOTE ON “EXCRETORY 
UROGRAPHY BY THE 
INTRAMUSCULAR INJECTION OF 
DIODRAST” 


Clinical experience causes us to condemn the 
subcutaneous injection of undiluted diodrast. 
Absorption is slower and irritation is definitely 
greater following subcutaneous injection than 
following intramuscular injection. Our recent 
article, ‘‘Excretory Urography by the Intra- 
muscular Injection of Diodrast,’’ RADIOLOGY, 
31, 587-594, November, 1938, quotes findings 
in certain animal experiments done elsewhere 
as permitting the subcutaneous administration 
of 35 per cent diodrast. These findings ap- 
pear unreliable on analysis and the clinical 
interpretation is therefore unwarranted. 
Sloughing of tissues in the antecubital fossa 
has been reported following the subcutaneous 
extravasation of undiluted diodrast during at- 
tempted intravenous injection. Subcutaneous 
injection of 10 per cent diodrast is a safe pro- 
cedure. 

On the basis of our clinical experience we do 
believe that the intramuscular administration 
of 15 to 35 per cent diodrast is a safe and satis- 
factory procedure in case intravenous injection 
is impractical. 


Howarp B. Hunt, M.D. 
ALFRED M. Popma, M.D. 


FLORIDA RADIOLOGICAL SOCIETY 


The Fall meeting of the Florida Radiological 
Society was held at the San Juan Hotel, Or- 
lando, Florida, November 12 and 13. The 
sessions were devoted to presentation of in- 
teresting case histories illustrated by films and 
lantern slides. There was free discussion of 
therapeutic problems affecting radiology. 

The names of the officers will be found on 
page 102 of this issue. 
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THE AMERICAN BOARD OF 
RADIOLOGY 


As announced in the December issue of 
RADIOLOGY, the next examination to be con- 
ducted by The American Board of Radiology 
will be in St. Louis, May 11 to 14, 1939. The 
Jefferson Hotel has been selected as the radi- 
ologic headquarters. The following organiza- 
tions will have headquarters in that hotel: 
American Board of Radiology, American 
Radium Society, Inter-Society Committee for 
Radiology, American College of Radiology, and 
the Section on Radiology of the American 
Medical Association. Reservations will be 
at a premium and the sooner one writes, the 
more sure one will be of accommodations. 

Those contemplating appearing for exami- 
nation at that time should file their applica- 
tions with the Secretary-Treasurer, B. R. 
Kirklin, M.D., Mayo Clinic, Rochester, Minn., 
by Feb. 1, 1939, if possible. 


FOURTH ANNUAL POST-GRADUATE 
INSTITUTE 


The Philadelphia County Medical Society 
desires to announce formally, the completion 
of its scientific program for the Fourth Annual 
Post-graduate Institute to be held in the 
Bellevue-Stratford Hotel, Philadelphia, during 
the week beginning March 13, 1939. The 
subjects to be considered are those embraced 
by the terms blood dyscrasias and metabolic 
disorders. These will be further subdivided 
for convenience in instruction into 86 clinical 
lectures, with open forum discussion for each 
topic, delivered by as many individual special- 
ists of national distinction. 

The preéminent position of Philadelphia as 
a medical center in the past has been justified 
by its large array of first-class hospitals and 
contributory institutions, and that conserva- 
tive scholastic atmosphere so essential to 
careful and dependable research. Despite 
the development of medical centers in other 
areas, Philadelphia has continued to maintain 
its enviable position and it has been the desire 
of the Philadelphia County Medical Society 
to release to its own members and to those of 
the medical profession in general, the results 
of the labors so diligently conducted within 
the walls of the city’s several medical schools. 

The tremendous advances in the medical 
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sciences since the World War have increased 
the demands of the lay public for medical 
information. The development of the channels 
for communication have familiarized the public 
with medical conditions and terms to such an 
extent that the physician must keep himself 
at least informed if not intensely educated 
concerning the most recent work in the medical 
field. He cannot conduct his practice along 
the older lines without continuing his educa- 
tion in the new. 

The Post-graduate Institute aims to fill 
this need and the participants may be assured 
that they will unquestionably profit by the 
program to be presented. 

Address all inquiries to the Philadelphia 
County Medical Society, Twenty-first and 
Spruce Streets, Philadelphia. 





CANADIAN ASSOCIATION OF 
RADIOLOGISTS 


The Canadian Association of Radiologists, 
an organization comprising over 90 per cent of 


full-time radiologists in the Dominion of 
Canada, was established in December, 1936, 
with the object of promoting the interests of 
radiology in relation to medicine with particu- 
lar reference to clinical, educational, ethical, and 
economical phases. 

Membership in the Canadian Association of 
Radiologists is limited to graduates in medicine 
who have been doing radiology full-time for at 
least five years. Membership-elect is provided 
for those men who are now training in radiology 
who have had less than five years’ experience. 
Men starting training in radiology after the 
first of January, 1938, are required to possess a 
recognized diploma in radiology or to pass ex- 
aminations set by the Association for member- 
ship. The Association, therefore, becomes the 
qualifying body for radiologists in Canada. 

The constitution of the Association is based 
largely upon the constitution of the British 
Association of Radiologists and the require- 
ments for membership are such as to corre- 
spond with the requirements of the British 
Association of Radiologists and with the 
American Board of Radiology. 

The officers are as follows: W. A. Jones, 
M.D., of Kingston, President; J. E. Gendreau, 
M.D., of Montreal, Vice-president and A. C. 
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Singleton, M.D., 170 St. George Street, To- 
ronto, Hon. Secretary-Treasurer. 


BOOK REVIEW 
MALIGNANT TUMORS OF THE SKELETAL Mvus- 
CLES, FAscL#, JOINT Capsules, TENnpon 
SHEATHS, AND SEROUS BuRs&. By Gun- 
NAR JONSSON. Acta Radiologica, Suppl. 
XXXVI. A volume of 304 pages. Pub- 


lished by P. A. Norstedt & Soner, Stockholm, 
1938. Price: 20 Swed. cr. 


This publication, a monograph in English 
published as a supplement of the Acta Radiolog- 
ica, is an excellent summary of our knowledge 
to date of this important subject. The work 
is based on a study of the material in the 
Radiumhemmet and includes a very careful 
review of this material. Beside this, the au- 
thor has given a complete and excellent sum- 
mary of the literature, bringing it down from 
the earliest recognition of the work to our 
present times. 

Chapters then go on to discuss the material, 
the frequency, age and sex distribution, early 
symptoms, gross appearance, and several other 
important phases of our knowledge on this 
subject. 

The classification used is, according to the 
author, “‘based on a comparative clinical and 
pathologico-anatomic investigation of the ma- 
terial.’’ He states that ‘American workers 
have attacked the old, morphologic classifi- 
cation of these tumors and stressed its un- 
suitability for clinical use. According to them, 
we must concentrate on attaining a histo- 
genetic basis for our grouping.” 

Several excellent photomicrographs _illus- 
trating the various types are presented and a 
complete presentation of all the reports of the 
112 cases recorded is given. 

As a result of his experience, the author 
shows that rhabdomyosarcomas are but slightly 
radiosensitive. The spindle-cell sarcomas gen- 
erally show a moderate, but fibrosarcomas a 
very low, degree of radiosensitivity. Myxo- 
liposarcomas do not seem to respond very 
much to radiation. The sensitivity of round- 
cell sarcomas cannot be judged from the 
Radiumhemmet’s material. Synovialomas are 
sometimes so radiosensitive that they can be 
made to disappear with radiologic treatment 
only. Synovial fibrosarcomas show but very 
little response. 
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THE INTESTINES 

Roentgenological Diagnosis of Volvulus of Sigmoid 
Megacolon, with Report of Two Cases. M. R. Hall. 
Am. Jour. Roentgenol. and Rad. Ther., 39, 925-927, 
June, 1938. 

Of 69 cases of volvulus of the sigmoid megacolon 
found in the literature, in only four patients was a diag- 
nosis of volvulus made by means of the roentgen ex- 
amination. Two detailed case reports are given and the 
author states that the roentgen diagnosis depends on: 
(1) tremendously dilated sigmoid in the right abdomen; 
9) valve-like obstruction distal to the dilatation; (3) 
normal mucosal pattern in sigmoid and rectum distal 


to dilated loop. 
IrvinG I, Cowan, M.D. 


Stenoses and False Stenoses of the Intestine in the 
Course of Grave Anemias. Jean-Charles Roux and J. 
Mialaret. Arch. d. mal. de l’app. digestif, 27, 1062 
1068, December, 1937. 

True stenoses of the small intestine have been de- 
scribed in certain cases of grave anemias (pernicious). 
It must be remembered that false appearances of steno- 
sis are also found in these anemias and that the response 
to treatment should be observed before laparotomy. 

S. R. Beatty, M.D. 


Intussusception in Infancy and Childhood. Guy P. 
Grigsby and Sidney E. Kaplan. Kentucky Med., 36, 
318-323, August, 1938. 

The authors make a very extensive study of intus- 
susception in childhood and call to mind the fact that 
the condition causes about 75 per cent of all cases of 
intestinal obstruction in individuals up to the age of 12, 
and that it can and does occur in any portion of the 
large or small intestine. 

Of special interest to the roentgenologist is the fol- 
lowing paragraph: “It is agreed that the use of x-ray 
in acute cases is unnecessary. A barium enema was 
given in one of these cases, showing a hazy shadow, 
interpreted as an ‘almost complete’ obstruction in the 
ascending colon. In the few hours that elapsed be- 
tween the x-ray film and the operation in this par- 
ticular case, the intussusception had advanced to the 
splenic flexure.”’ 

A. Mayorat, M.D. 


Right-sided (Regional) Colitis. Burrill B. Crohn 
and Albert A. Berg. Jour. Am. Med. Assn., 110, 
32-37, Jan. 1, 1938. 

This is a term early used by Bargen and recognized in 
the writings of members of the Mayo Clinic staff. The 
disease is essentially one of youth, affects members of 
both sexes, although it predominates in the male. The 
age incidence at the onset of symptoms averaged 23.4 
years (8 to 44): nearly all the patients are between the 
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ages of 20 and 30. The disease acts as if it were an in- 
fection, beginning with fever and prostration and spread- 
ing with, and against, the intestinal current like a low- 
grade infection. 

There is a diffuse surface ulceration of the mucosa, 
suppurative involvement of the submucosa, thickening 
and induration of all the walls of the intestine, with 
chronic infiltration and scarring of the peritoneal serosa. 
The ulcers may be superficial but are more usually deep 
with thickening edges, and often coalesce to denude 
In the late stage, polypoid hy- 
perplasia is very common. 
not observed in the authors’ series. 

The segments initially involved are most often the 
cecum and the ascending colon; in this form the ter- 
minal ileum is almost invariably included in the patho- 
logic process. 

Regional or right-sided colitis is not difficult to recog- 
nize either clinically or roentgenographically. Medical 
therapy offers little but a progressively downward 
course, while surgery offers a permanent cure, though 
not without risk. 


large areas of mucosa. 
Perforation or stricture was 


CHARLES G. SUTHERLAND, M.D. 


Intestinal Obstruction. Frederick Christopher 
Jour. Okla. St. Med. Assn., 30, 431-437, December, 
1937. 

The seriousness of intestinal obstruction is due to 
mechanical rather than toxic factors. As long as the 
bowel is viable absorption of toxic products does not 
occur. 

The intra-enteric pressure in cases of human intestinal 
obstruction is from 4 to 14 cm. of water in the small, 
and from 12 to 52 cm. in the large bowel. Sustained 
intra-enteric pressure causes patches of necrosis and 
peritonitis. In animals, of 40 cm. caused 
necrosis in 11 hours. 

Loss of fluids, loss of mineral salts, and loss of blood 
Blood loss results from 
Experimentally, 


pressure 


are important considerations. 
occlusion of the veins of the bowel. 
if the veins to a segment of bowel from three to four feet 
long are tied, enough blood is lost in from four to five 
hours to cause shock and death. However, in mesen- 
teric thrombosis or embolism the symptoms often take a 
week to become severe. 

Early diagnosis is important. 
Barium by mouth should not be 
film 


X-ray examination 
should be made. 
given and barium enema is useless. A 
is made supine, followed by radiographs made in the 
vertical and in the lateral horizontal positions. After 
a person is three years of age gas is normally absent 
A vertical film of an inverted 


‘scout”’ 


from the small intestine. 
newborn distinguishes an imperforate anus from rectal 
atresia since the bubble of gas in the infant's colon 
seeks the highest level. 

Chronic attacks of colic with visible peristalsis and 
loss of weight are usually the result of acquired stric 
tures. Rebound tenderness and sensitive peritoneum 
mean strangulation. Blood in the stool suggests car 


cinoma 
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In high obstruction after 48 hours there is a decrease 
in blood chlorides, and an increase in the CO, combining 
power and in the non-protein nitrogen of the blood. 
Leukocytosis is present late. 

Treatment includes fluid replacement sufficient for 
a daily output of from 700 to 1,500 c.c. urine, blood 
transfusions, relief of gaseous distention through suc- 
tion applied to a duodenal tube. Operation may or 
may not be necessary. Ether, ethylene, and cyclo- 
prane are advised as anesthetics. 

Operation may be for release of the bowel, inversion 
of gangrenous patches, resection, or enterostomy. The 
affected bowel should be observed 20 minutes for via- 
bility and return of function. Some strangulation 
recovers as late as ten hours and some fails to recover 
after only three hours. Enterostomy is useless in 
cases of tremendous distention and in paralytic ileus. 

From 100 to 200 c.c. amniotic fluid concentrate is 
left in the abdomen if raw areas are left to guard against 
adhesions. Post-operatively from 3,000 to 4,000 c.c. 
fluid is given daily including one liter of physiologic 
saline. External application of heat probably increases 
peristalsis. 

Joun M. MILeEs, M.D. 


Acute Intestinal Obstruction. B.H. Nichols. Ohio 
St. Med. Jour., 34, 884-886, August, 1938. 
The author presents a typical case history of small 


intestinal mechanical obstruction, the diagnosis by 


roentgenologic study of the abdomen, surgical proof 


and cure, and recovery. In his discussion he classifies 
obstruction into four main groups. 

(1) Simple obstruction in which there is a mechani- 
cal interference with the passage of contents through 
the bowel. This is rapidly followed by accumulation of 
gas and metabolites proximally, and emesis and de- 
hydration are rapid sequel#. Death is not due to tox- 
emia but to starvation, dehydration, and depletion of 
body chlorides. 

(2) Obstruction with strangulation is a more compli- 
cated type in which the blood supply to an area of in- 
volved bowel is compromised. The common causes are 
strangulated hernia, volvulus, or intussusception, and 
the lethal factor is toxemic. 

(3) High obstruction is a clinical variety in which 
the obstructive level is duodenal or high in the jejunum. 
This separate classification is advisable because of the 
marked disturbance of physiologic balance due to the 
fact that the upper gastro-intestinal secretions are ex- 
pelled via reverse peristalsis and a relaxed pyloric 
sphincter and are not resorbed distally through the 
small bowel. Hence with the more rapid dehydration 
and chloride loss, the symptoms of toxemia and death 
come much sooner. 

(4) Low obstruction is the well known clinical type 
involving the large bowel. 

Adynamic ileus, the paralytic distention of the bowel 
seen in diffuse peritonitis, is to be differentiated from 
the mechanical types. The most important differential 
point clinically is the absence of auscultatory sounds in 
ileus. The obstipation, 


the abdomen in paralytic 
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bowel distention, persistent vomiting, and dehydration 
may all be present and confusing. 

In the roentgen study the suggested technic includes 
study of the abdomen in the horizontal and vertical 
positions. Distended loops of gas-filled bowel often 
present the diagnostic problem of differentiation be. 
tween loops of colon or distended jejunum. However, 
the haustra of the colon show V-shaped indentations of 
the outer wall, whereas, the jejunal valvule conni- 
ventes usually show the indentations more distinctly 
on the inner wall. Barium, orally, is contra-indicated, 
as it does not help in the diagnosis and adds to the 
difficulty of subsequent surgery. In low obstructions 
barium enemas may be very helpful in localizing the 
level of the lesion. 

Roentgen examination is of paramount importance in 
the diagnosis of the character and location of the intesti- 
nal obstruction. 

SIMon Potrack, M.D. 


LEUKEMIA 


Chronic Leukemia: A Study of the Incidence, and 
Factors Influencing the Duration of Life. Byrd §S. 
Leavell. Am. Jour. Med. Sci., 196, 329-340, September, 
1938. 

The cases of chronic leukemia admitted to several 
large general hospitals were studied with regard to the 
influence on duration of life, of age, anemia, leukocyte 
count, bleeding and specific skin lesions, as noted at the 
first admission of the patient. 

As determined clinically, there was an appreciable 
increase in the incidence of leukemia from the period of 
1915-1924 to that of 1925-1934. The incidence as 
noted at autopsy showed an increase varying from 
60 per cent to 100 per cent over the 1905 to 1915 period. 
in each hospital. Because of different methods of com- 
puting admissions, figures for different hospitals cannot 
be compared, and the significance of the increases is 
uncertain. 

The greatest number of cases of chronic myelogenous 
leukemia occurred between the ages of 35 and 45, and 
those of chronic lymphogenous leukemia between 45 
and 55. Of the first group, 60 per cent, and of the 
second group, about 75 per cent were males. 

The average duration of life after the onset of symp- 
toms was 3.2 years in patients with chronic myelogen- 
ous leukemia, and 3.6 years in chronic lymphogenous 
leukemia. In the latter variety, the average survival 
was longer in those individuals who were between 40 and 
60 years of age at the onset. 

The cases with marked anemia, especially those of 
lymphogenous leukemia, ran a much shorter course 
than the others. The cases of the myelogenous variety 
with a leukocyte count of less than 40,000 per c. mm. 
had a much shorter course than those with a higher 
count, A relatively low leukocyte count was a more 
reliable sign of an early fatal outcome than a high count 
was of a more favorable outlook. 





ABSTRACTS OF CURRENT LITERATURE 


Bleeding, one of the commonest manifestations of 
leukemia, occurred most frequently in advanced and 
acute cases, and was a sign of an early termination. 
Some form of bleeding was shown at first admission by 
20 per cent of the chronic myelogenous, and 16 per cent 
of the lymphogenous leukemias. Some patients with 
chronic myelogenous leukemia who show bleeding 
may do well under treatment, but this is less likely to 
occur if a marked anemia is present, and still less likely 
if the leukocyte count is low. The presence of leukemic 
skin lesions does not alter the prognosis. 

BENJAMIN COPLEMAN, M.D. 


THE LUNGS 


Relative Insufficiency of the Pulmonary in Fibro- 
thorax. Nicola Cavarozzi. Riv. di Pat. e Clin. d. 
Tuberc., 12, 336-342, May, 1938. 

The author mentions his previous publications in 
“Sanatorium,”’ 1937, and reports two new cases in 
which extensive atelectasis of the right lung is accom- 
panied by relative insufficiency of the pulmonary. 
The two cases reported are suffering from pulmonary 
tuberculosis and both show extensive fibrosis and 
atelectasis of the right lung with marked displacement 
of the mediastinum to the right. He believes that the 


hypertension and stasis caused in the lesser circulation 
by pleno-pulmonary fibrosis and atelectasis are re- 
sponsible for the relative insufficiency of the pulmonary 


valve. 
A. Mayora., M.D. 


A New Conception of the Anatomical Structure of the 
Lungs: The Pulmonary Zones: Clinical and Radio- 
logic Application. Pierret, P. Coulouma, A. Breton, 
andL. Devos. Bruxelles-méd., 18, 1080-1083, June 19, 
1938. 

Anatomical and clinical studies show that the lungs 
are not made up primarily of asymmetrical lobes, but of 
seven symmetrical principal zones representing inde- 
pendent broncho-nervo-vascular segments separated by 
thin walls of connective tissue. This conception ex- 
plains the triangular lesions frequently seen on the 
screen and film, for these partitions are as effective as 
the definite fissures, in limiting the spread of disease. 

The zones are pyramidal, with the apices at the hila 
and the bases at the pleural surfaces of the lungs. 
They are designated as the apical, the superior, middle, 
and inferior dorsal zones, and the superior, middle, and 
inferior ventral zones. The major divisions of the 
bronchi and vessels supply the corresponding zones. 

S. R. Beatty, M.D. 


Skiagraphy of the Chest. George Jessel. British 
Med. Jour., 276-279, Aug. 6, 1938. 
The author introduces his article with the statement 


that the use of skiagrams may be regarded as the 
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greatest advance in medicine during the past century 
and that skiagraphy of the chest has become an in- 
dispensable adjunct in diagnosis. Inspection, per- 
cussion, palpation, and auscultation are not displaced 
but reinforced by skiagraphs. 

Tuberculosis should be suspected and skiagraphs 
made in the following circumstances: (1) cases of 
bronchial catarrh which do not clear up in four weeks; 
(2) patients complaining of indigestion and dyspepsia 
which may be manifestations of tuberculous toxemia; 
(3) alleged hemoptysis; (4) young persons with anemia 
and debility; (5) chronic hoarseness; (6) ischio-rectal 
abscess; (7) clearly tuberculous family history; 
(8) definite tuberculous associates, and (9) history of 
tuberculous meningitis or other non-pulmonary tuber- 
culosis in the family. 

Accurate differential diagnosis is essential and re- 
quires special skill and experience. Account is given 
of the routine of a tuberculosis clinic in the Lancashire 
area of which the author is an officer. It is apparent 
that a large amount of tuberculosis exists in this region. 
The population of 357,000 is serviced by five tubercu- 
losis dispensaries. During 1937, 1,339 chest plates were 


made. 
Q. B. Coray, M.D. 


Roentgenological Changes in the Lungs Caused by 
Acetylene Gas. Axel Renander. Acta Radiol., 18, 
688-692, October, 1937. 

The author describes the case of a 15-year-old acety- 
lene welder who, after work in an aluminum cylinder, 
suddenly collapsed with signs of marked dyspnea. 
The following morning, his sputum was blood-streaked 
and the roentgenogram showed irregular congestive 
changes in the lung parenchyma paracardially, to- 
gether with a deposit of coarse patches in both lung- 
fields. The x-ray appearance suggested extensive bi- 
lateral bronchopneumonia. A control examination 
three days later showed a completely normal appearance 
of the chest. Noteworthy were the bronchopneumonic 
changes in this case of acetylene noxe, since they con- 
trast with the pulmonary changes after nitrous gas in- 
halation, which frequently resemble those present in 
miliary tuberculosis. The rapid disappearance of the 
phenomena is explained by the sterility of the pneu- 
monic exudations and the relatively superficial char- 
acter of the epithelial lesions. 

Ernst A. Scumipt, M.D. 


Typhoid Empyema: Report of a Case Operated 
upon and Cured. Alipio Correia Neto and José 
Finocchiaro. Ann. Paulist. de Med. e Cirurg., 34, 545- 
554, December, 1937. 

Neto and Finocchiaro report 
empyema proven by cultures and blood agglutination 
to be due to Eberth (typhoid) bacillus. The writers 
believe this to be a case of typhoid pneumonia followed 
Thoracotomy of the eleventh rib was 


a case of left side 


by empyema. 
done, followed by uneventful recovery. 
A. Mayorat, M.D. 











OTITIS MEDIA 


The Management of the Septic Patient with Otitis 
Media. J. H. Maxwell. Jour. Am. Med. Assn., 110, 
1536-1538, May 7, 1938. 

The septic patient with otitis media may fall into one 
of three rather clearly defined groups. In the first 
group there is an infectious process, local or general, 
producing the clinical picture of sepsis antedating the 
otitis media. Unless.a careful and detailed history is 
obtained the otologist may be led into performing a mas- 
toidectomy or ablation of a sigmoid sinus when the 
source of the sepsis is extra-aural. This is particularly 
true in those cases of tonsillitis and suppurative sinusitis 
producing the picture of sepsis or even an actual septico- 
pyemia in which an otitis media develops secondarily 
and contributes but little to the septic course. The 
second group of cases is that in which there develops 
during the course of an acute suppurative otitis media 
an intercurrent infection which in itself is responsible 
for the appearance of sepsis. Most common among 
these intercurrent infections are pneumonia and pyeli- 
tis. Erysipelas, rheumatic fever, endocarditis, coccic 
kidney or one of the acute exanthems may on occasion 
be found. The third group of cases represents those 
of real otitic sepsis in which the infection in the middle 
ear and mastoid is responsible for the whole picture. 
These cases require truly individualized management, 
both medical and surgical. If the roentgenogram re- 
veals a diploic structure, the ear is a more likely source 
of the sepsis than if the mastoid were sclerotic or pneu- 
matic type. 

CHARLES G. SUTHERLAND, M.D 


PELVIC MEASUREMENTS 


Roentgen-ray Pelvimetry. Charles Thomas Hay- 
den. Calif. and West. Med., 49, 25-29, July, 1938. 

Dr. Hayden discusses the value of roentgen-ray pel- 
vimetry and has classified the shapes of pelves under 
eight headings, finding four main types of female pelves. 
He lists his own method of grouping and what may be 
expected on delivery of the fetus with these various 
types of pelves. In his conclusions he states that there 
is no apparent correlation between the position and type 
of pelvis with regard to the incidence of operative in- 
terference, and that roentgen-ray pelvimetry is of 
valuable aid in determining the available space in any 
given pelvis but must be coupled with good clinical 
judgment for the conservative care of obstetrical pa- 
tients. 

JAMES J. CLarK, M.D. 


X-ray Pelvimetry. A. Orley. British Med. Jour., 
284-286, Aug. 6, 1938. 

The author describes a simple method of obtaining 
a fairly exact measurement of the female pelvis roent- 
genographically by the use of a perforated plate such 


as is used in Thoms’ method. The patient is placed 
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on the x-ray film holder in a semi-reclining position 
(back support not described) so that the upper border 
of the symphysis is at the same level as the tip of the 
spinous process of the fourth lumbar vertebra. The 
exposure is then made and the patient removed without 
disturbance of the film or the x-ray tube. The per- 
forated lead plate is then set over the film in the same 
horizontal plane as were the borders of the patient’s 
pelvic ring. Another short-time exposure is then made 
which projects the perforations as black dots on the 
image of the pelvis. As the same roentgenographic 
distortion takes place, the dots become an exact 
measure of the diameters of the pelvic ring. The 
perforations being one centimeter apart, the dots can 
be read directly as centimeters 

The calculated percentage of error by this method is 
negligible. 
Q. B. Coray, M.D. 


PEPTIC ULCER 


Peptic Ulcer Treated by Posterior Pituitary Extract. 
M. Hill Metz and Robert W. Lackey. Texas St. Jour. 
Med., 34, 214-219, July, 1938. 

The authors, noting that several cases of active duo- 
denal ulcer were accompanied by an unexplained poly- 
uria with nocturia, used posterior pituitary prepara- 
tions, therapeutically, with satisfactory clinical results 
in 40 out of 42 unselected ulcer cases. 

The intra-nasal method was found to be best. 
Forty milligrams, four times a day, was given by the 
patient to himself, 30 minutes after each meal and at 
bed time. No other treatment was employed. Re- 
duced fasting gastric secretion and diminished muscular 
activity of the stomach was observed. The duration 
of the treatment averaged 28 days, but subjective 
improvement was present in from one to eight days. 
Three patients had recurrences, the second ulcer re- 
sponding to the same therapy. 

Following their observation over a period of two years, 
the authors conclude that posterior pituitary extract 
initiates and maintains, for a varying period of time, a 
condition in the upper gastro-intestinal tract conducive 
to the healing of duodenal ulcers. 

Joun M. Mutes, M.D. 


A Study of Peptic Ulcer Based on Necropsy Records. 
Sidney A. Portis and Richard H. Jaffé. Jour. Am. 
Med. Assn., 110, 6-12, Jan. 1, 1938. 

In a series of 9,171 consecutive necropsies performed 
at Cook County Hospital there were 457 cases of all 
types of peptic lesions, or a total incidence of about 5 
per cent. The incidence of peptic ulcer in white mil 
sons was found to be 5.23 per cent, and in Negroes 3.9 
per cent. The incidence of peptic ulcer is greater 0 
the white male than in the white female; the difference 
according to sex is not as marked in Negrces. There 
was definite evidence of activity of the peptic ulcers m 
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339 necropsies. In 118 cases, peptic ulcer was the es- 
sential lesion; in 221, it was the incidental lesion. 
Therefore, the incidental lesion was almost twice as 
frequent. When peptic ulcer was the essential lesion 
the duodenal ulcer predominated, while, when peptic 
ulcer was the incidental lesion the gastric ulcer pre- 
dominated. The peak for the incidence of peptic ulcer 
in the male is reached in the period from 51 to 60 years; 
the peak for the female is reached in the period from 31 
to 40 years, while for the white female there is a second 
peak from 61 to 70 years. 

Hemorrhage as a cause of death was observed in 0.43 
per cent of all the necropsies and in 18.3 per cent in 
which peptic ulcer was seen as the essential lesion. Per- 
foration was present in 20 per cent, and stenosis in 
7.5 per cent, of all the cases (120) in which peptic ulcer 
was the essential lesion. Therefore, more deaths were 
due to perforation than to hemorrhage in cases of peptic 
ulcer. Hemorrhage was observed most frequently in 
the stomach and perforation most frequently in the 
duodenum. 

The peak of the incidence for peptic ulcer coincides 
with the age period accompanied by arteriosclerotic 
changes; when peptic ulcer is the incidental lesion it is 
most often associated with cardiovascular disease. 

The predominance of scars and the examination of 
the tendency to acuteness and chronicity showed that 
gastric ulcer tends to be acute while duodenal ulcer 
tends to be chronic. 

CHARLES G. SUTHERLAND, M.D. 


Peptic Ulcer of the Esophagus. 
Lamarque, and Pierre Betoulieres. 
d’électrol., 22, 182-187, April, 1938. 

There are two main etiologic factors of peptic ulcer 
of the esophagus, namely, infection and acidity. Age is 
not important but the disease usually occurs in adults, 
equally in males and females. Alcohol is of questionable 
importance. The acid is due to regurgitation from the 
stomach because of an incompetent cardiac sphincter. 

The findings are: 


J. Terracol, P. 
Jour. de radiol. et 


1, Location—in lower third of the esophagus. 
2. Crater: 
(a) early, rounded or oval with 
borders. 
(b) later, it assumes the appearance of a callous 
gastric ulcer with irregular borders. 
Insidious onset. 
Pain, 
Regurgitation. 
Dysphagia. 
Hemorrhage. 


smooth 


See 


The pain is epigastric or retrosternal and comes on 
shortly after eating. It is relieved by alkalies and has 
periods of exacerbation and remission. At first there is 
esophageal spasm but later there is stricture due to scar 
tissue. Hemorrhage may be occult or in the form of 
hematemesis. 

The cure may be spontaneous but complications, 
such as perforation, sometimes occur and may be fatal. 





121 


The differential diagnosis is from high gastric ulcer, 
carcinoma, and cardiospasm. The x-ray signs are niche, 
spasm, and dilatation of the esophagus above the lesion 
if it develops slowly. Esophagoscopy and biopsy should 
be done if necessary to confirm or establish the diag- 
nosis. 

The treatment consists in removing any infection of 
the upper respiratory or upper digestive tract. Gastros- 
tomy must be done if the patient is unable to eat. 

Local applications of silver nitrate through the 
esophagoscope may be necessary and are beneficial. 
All irritating foods should be eliminated. Alkalies and 
larostidin are of value as in the treatment of gastric 
ulcer. If stenosis of the esophagus has occurred, dila- 
tation is necessary. 

A case report illustrating many of the features of 
this condition is presented. 

J. SaGEL, M.D. 


Multiple Ulcers of the Stomach and Duodenum. 
P. Savy, M. Girard, and Z. Khayat. Jour. de méd. 
de Lyon, 19, 1389-150, March 5, 1988. 

Of a series of 96 surgical cases of peptic ulcer, the 
authors found the incidence of multiple ulcers to be 8.8 
percent. The association of duodeno-pyloric and lesser 
curvature ulcers is most common. The anamnesis is 
the same as for solitary ulcer, and multiple ulcers are 
not diagnosed clinically but radiologically. Radioscopy 
is most important but films also are necessary. 

The ideal treatment is gastrectomy, removing both 
ulcers, although in some cases the procedure must be less 
radical. 

S. R. Beatty, M.D. 


PERIRENAL INSUFFLAT ION 


Perirenal Insufflation. William H. Mencher. 
Am. Med. Assn., 109, 13838-1341, Oct. 23, 1937. 

The procedure of perirenal insufflation was intro- 
duced by Carelli in 1921 as a means of obtaining better 
contrast between the kidney and the surrounding tis- 
sues. It has been of particular value in outlining the 
adrenals in cases in which these glands were suspected of 
hypertrophy or of newgrowth. 

The technic of this procedure is explained in detail. 

The method has been devoid of any untoward effects. 
In some instances there is complaint of fullness in the 
loin. In several cases, after sitting up the patient com- 
plained of a little pain in the shoulder corresponding to 
the injected side. This is indicative of the presence of 
air extraperitoneally under the diaphragm. 

Immediate and late roentgenograms of the chest as a 
routine have revealed a positive mediastinal air outline 
in three of five cases. The pericardium is seen to be 
separated from the mediastinal pleura. This suggests 


Jour. 


that the perirenal insufflation may be used for the visu- 
alization of mediastinal lesions. 

There is little difference except in the absorption time 
between air, oxygen, and carbon dioxide as the means 
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of gaseous contrasts. The three were used with equally 
good results. 


CHARLES G. SUTHERLAND, M.D. 


PITRESSIN 


Several Cases of Radiography after the Injection of 
Pitressin: Experimental Proofs. P. C. Smyrniotis. 
Jour. de radiol. et d’électrol., 22, 67-69, February, 1938. 

The author finds that pitressin is of value in emptying 
the colon before radiography. The effect begins in 
five minutes, involving first the transverse, then the 
ascending and descending portions of the colon. It does 
not affect the sigmoid and rectum. The recommended 
dose of ten units is seldom sufficient: the author uses 
two doses of 20 units with an interval of 60 minutes. 
In the average patient there are no ill effects; there isa 
slight lowering of the blood pressure but no effect on the 
peristalsis of the gall bladder. 

Pitressin can be used to advantage in radiography of 
the abdominal organs. 

S. R. Beatty, M.D. 


RADIATION 


The Problem of Potential in Deep Therapy. L. Graf 
and J.Graf. Strahlentherapie, 62, 538, 1938. 

The authors carried out a comparative study on roent- 
gen rays produced at 200 and 400 kv. Apparatus, 
tubes, protection, and measuring instruments are 
briefly described. They state that the increase of out- 
put with the increase in potential does not justify the 
general use of higher potentials. Such an increase in 
output can be more economically obtained by increas- 
ing the tube current at 200 kv. The significance of 
higher voltages must be seen in the decrease in wave 
length. Optimal conditions may be obtained for 5 
r/min. for 200 kv. at 60 cm. F.S.D. with a H.V.L. in 
Cu of 1.75 mm. and for 400 kv. with 6.5 mm. Impor- 
tant changes in the amount of back-scatter are found 
with decreasing wave length of the primary radiation. 
The amount of back-scatter is less for higher potentials 
and there is, of course, a marked softening of the scat- 
tered radiation with increasing potentials. The depth 
dose is definitely increased, especially for small areas at 
60cm. F.S.D. For a 50 sq. cm. area an increase from 
half value layer in copper of from 1.2 up to 7 mm. raises 
the depth dose from 30 to 36 percent. The correspond- 
ing figures for 150 sq. cm. field are 39 and 44 per cent. 
Very important and quite remarkable is the drop in in- 
tensity for the first few centimeters below the surface. 
In practice, this means, of course, less absorption of 
radiation in normal tissue, which is a very desirable 
improvement. 

Ernst A. PoHLe, M.D., Ph.D. 


Points of Mutual Interest to the General Practitioner 
and the Radiologist. W.A.Jones. Canad. Med. Assn. 
Jour., 39, 152-157, August, 1938. 

The author reviews radiological problems of interest 
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to the general practitioner and the radiologist. In the 
examination of the lungs fluoroscopy alone is insufficient 
to detect incipient tuberculosis; even the film may fail 
to reveal an early lesion. In gastro-intestinal examina- 
tion the radiologist depends niore upon the fluoroscopic 
examination than upon the films, hence the inadvisabiJ- 
ity of arriving at a diagnosis from films alone. An ex- 
amination of the gastro-intestinal tract should be made 
when the patient is sent for stomach symptoms. A 
plea is also made for sufficient time in which to conduct 
a proper examination. Too much reliance should not 
be placed on a fluoroscopic diagnosis in suspect fracture. 
When the fracture line is indistinct and there is practi- 
cally no displacement of fragments, the diagnosis may be 
missed. After a fracture has been set or a dislocation 
reduced, a film should be taken invariably. The author 
stresses the fact that a radiodermatitis may be sustained 
by the practitioner who carelessly allows his hand to 
remain needlessly long under the fluoroscopic screen. 
In regard to radiotherapy, the radiologist must judge 
how and when treatment is to be administered. 
M. L. Conne tty, M.D. 


The Spectral Distribution of a Heterogeneous Beam 
of Roentgen Rays. G.Grossmann. Strahlentherapie, 
62, 519, 1938. 

In the author’s opinion it is not advisable to plot 
spectral intensity distribution curves by using the wave 
length as abscissa. The potential at the tube should be 
given preference. Both methods, however, result in 
different energy maxima and show, in addition to the 
short wave limit, three characteristic geometrically de- 
fined points. A method is developed by which one 
may arrive at a uniform energy maximum and spectral 
energy distribution curve regardless of whether wave 
length or potential is used as abscissa. 

Ernst A. Poute, M.D., Ph.D. 


RADIUM 


Use of Radium in the Treatment of Uterine Fibroids. 
Louis Feid, Jr. Jour. Med., 19, 415, 416, October, 1938. 

Following an adequate description of the clinical 
manifestations of uterine fibroids, their classification 
and sequelz, the author finds that the use of radium 
within the cervix gives the best results and he has 
abandoned all other means of treatment in uncompli- 
cated fibroids of a size smaller than that of a six months’ 
pregnancy. No technic or dosage is given. 

Joun B. McANENY, M.D. 


Radium Therapy of Carcinoma of the Cervix. K. 
Wasserburger and H. Smereker. Strahlentherapie, 62, 
584, 1938. 

The authors studied the distribution of the radiant 
energy applied in carcinoma of the cervix according to 
the methods of Forssell and Heymann and of Regaud 


and Lacassagne. For their measurements they used 
the condenser dosimeter designed by Sievert. All doses 
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are expressed in r and in Ime. h.; 1 Ime. h. corresponds 
to approximately 8r. The doses effective in the tumor 
itself were determined by carrying out measurements 
close to the radium screens without phantom. The 
amount of radiant energy reaching the parametrium, 
bladder, rectum, and lymphatics was measured on the 
cadaver. In order to avoid severe reactions in the 
mucous membrane the authors describe a modified 
method of inserting the vaginal radium applicator. 
They stress the importance of sufficient roentgen 
therapy in advanced cases of carcinoma of the cervix. 
If the dose of the preceding radium treatment is exactly 
known, the intelligent subsequent application of x-rays 
is greatly facilitated. 
Ernst A. PoHLe, M.D., Ph.D. 





A Review of 20 Years’ Radium Treatment of Lip 
Cancer at the Radiological Clinic, Lund, Sweden. 
Asta Bergendal. Acta Radiol., 19, 103-125, May, 1938. 

In the course of 20 years (1914-1934), 265 cases of 
cancer of the lower lip were treated at the Radiological 
Clinic of Lund. All cases received radium treatment. 
Prior to 1928, radium application by means of protheses 
was practised; since 1928, intratumoral intubation has 
been the method of choice. Metastatic tumor nodes 
were subjected to either x-ray or teleradium therapy. 
In some cases residual tumor nodes were extirpated. 

Of the 181 operable cases, 153 (or 84.5 per cent) were 
free of symptoms after three years. The inclusion of 
the patients who died from intercurrent diseases would 
raise the percentage to 93.9 per cent. The correspond- 
ing five-year figures were 69.1 per cent and 90.8 per 
cent, respectively. 

Of the 21 inoperable cases, 28.6 per cent were free 
from symptoms after three years, 25 per cent after five 
years. The inclusion of two patients who succumbed 
to intercurrent diseases would improve the three-year 
figure to 38.1 per cent and the five-year figure to 35 
per cent. 

For the entire number of cases, both operable and 
inoperable, the percentage of symptom-free cases for 
the three-year period is 78.7 per cent, or 88.1 per cent, 
respectively, and for the five-year period 63.9 per cent, 
or, considering the patients dead from intercurrent 
disease, 84.3 per cent. 

These results confirm the claim advanced by radi- 
ologists that irradiation therapy of lip cancer must be 
considered superior to any other form of treatment. 

Ernst A. Scumipt, M.D. 





Hemorrhoids and Ano-rectal Angiomas in Infants. 
Alfred Bensaude and F. Bertillon. Arch.d. mal.de l’app. 
digestif, 28, 181-197, February, 1938. 

True hemorrhoids are rare in infants. Angiomas 
simulating hemorrhoids are found but are not common. 
Two such cases and a review of the literature are pre- 
sented. In one of the authors’ cases, radium therapy 


Proved useless and, from the site of the lesion, might be 
very harmful, 


S. R. Beatty, M.D. 
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ROENTGENOGRAPHY, TECHNIC 


A Comparative Study of Radiograms and Ana- 
tomical Sections of the Temporal Bone. Carl-Gustav 
Zachrisson. Acta Radiol., 19, 55-66, March, 1938. 

The author attempted to ascertain the best radio- 
graphic positions for the study of the temporal bone. 
Utilizing a technic advocated by Lysholm-Runstrém, 
he studied anatomic sections of decalcified petrous 
bones in various radiographic projections. The ad- 
vantages and disadvantages of the three positions in 
most common use are discussed: the axial orthopro- 
jection in lateral position, the semi-axial dorsal sym- 
metrical projection, and the axial projection. Special 
attention is given to the appearance of the antrum. 
The semi-axial dorsal symmetrical projection supple- 
mented by axial views gave the best possible informa- 
tion with regard to the porus internus and the apex. 

Ernst A. Scumipt, M.D. 


The Use of Prostigmin as a Preparation for Ab- 
dominal Roentgenography. Malcolm J. Farrell 
The New England Jour. of Med., 219, 270-272, Aug. 
25, 1938. 

Following a description of the chemical derivation 
of prostigmin, its pharmacological action and experi- 
mental actions, the author discusses its various clinical 
applications and compares it to physostigmin. 

Prostigmin was used to eliminate intestinal gas in 
abdominal roentgenography. Thirty-seven cases were 
studied by giving 2 c.c. of prostigmin (1:2000) the night 
before and repeated one-half hour before being sub- 
jected to abdominal roentgenography. Only two of 
the 37 films were classified as poor. 

J. B. McANEny, M.D. 


The Differences between Radiological and Ana- 
tomical Measurements. Carl Wegelius. Acta Radiol., 
19, 185-204, May, 1938. 

As expressed by the sub-title of the article, this 
publication represents “‘a study of roentgenographical 
contours, with special reference to the precision of 
different measuring methods and the prospects of their 
development.’”’ The author points out that the shadow 
projections as seen in roentgenograms may be mislead- 
ing both with regard to size and shape. Consequently, 
marked differences between radiological and anatomical 
measurements may ensue. While errors due to the 
divergence of the rays (shadow enlargements) may be 
calculated and corrected with a fair degree of accuracy, 
effects due to the obliquity of the object to the picture 
plane (shadow distortions) are not amenable to such 
correction. The various possibilities for errors in locali- 
zation and measurements are discussed, and a process 
of three-dimensional projection is described by which 
the misleading shadows (by means of convergent optical 
projection) are changed into ‘‘real sections’’ assuming 
the anatomical shape and size of the contour parts. 

Though technical to a large degree, Wegelius’ article 
is worthy of being read and studied in the original text 
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by any radiologist interested in this special phase of 
roentgenology. 
Ernst A. Scpmipt, M.D. 


SEMINAL VESICLES 


Retrograde Catheterization in Diagnosis and Treat- 
ment of Seminal Vesiculitis. Andrew P. Peterson. 
Jour. Urol., 39, 662-677, May, 1938. 

After examination of 75 patients the author con- 
cludes: the vesicle fills first, the ampulla next, and 
the vas deferens last. There are no valves in the 
ampulla and there is no tonic closure of the ampulla. 
Dilatation of the ejaculatory ducts or the seminal 
tract should be followed by ejaculation in two or three 
hours in order to promote drainage and to prevent 
epididymal complications. Vesiculograms made with 
suitable contrast material, reflect the size, shape, 
and structure of the seminal vesicles, as well as the 
relative topography of the ampulla and vas deferentia. 
Improvement in the drainage and structure of the 
seminal vesicles is proven roentgenographically. 

Joun G. MENVILLE, M.D. 


THE SPINE 


Acute Infective Osteomyelitis of the Spine. Philip 
Turner. British Jour. Surg., 26, 71-85, July, 1938. 

Acute osteomyelitis of the spine has been regarded as 
a very uncommon as well as an often fatal disease. 
However, if cases of less severity are included, the 
disease is not so infrequent as revealed by the recent in- 
crease in the number of reported cases. The author re- 
viewed rather scarce literature on the subject and was 
particularly impressed by a fairly recent paper by 
Jacob Kulowski who reported 102 cases, and who 
pointed out that more discriminating diagnosis has 
resulted in a surprising increase in the frequency of the 
disease. 

The author has based his paper on 12 case reports, 
divided into two groups. In five cases the inflamma- 
tory process had extended into the spinal canal with 
symptoms of cord involvement. In seven cases a defi- 
nite diagnosis of osteomyelitis of a vertebra was defi- 
nitely diagnosed. Six of these cases had roentgeno- 
graphic examination with positive findings, one case 
showing osteitis with necrosis involving the twelfth dorsal 
and the first and second lumbar vertebra. The diag- 
nosis was confirmed in the remaining cases by operation 
or autopsy findings. 

Etiology.—The incidence of osteomyelitis of the spine 
is 1.5 per cent of all cases of osteomyelitis of all bones. 
The dorsal and lumbar vertebrz are most frequently 
affected. A history of boils, insect bite, septic finger, 
or of a sore throat, is frequently noted. Occasionally 
there is a history of a chronic staphylococcal septicemia 
with localized infections of bones at longer or shorter 
intervals (two of the author’s cases). 

Pathology—1. The focus is usually of small size. 
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In the dorsal and lumbar regions the posterior arch and 
processes are commonly attacked in the cervical region of 
the body. 2. Usually only one vertebra is involved, 
3. Sequestra are not constant and small when present, 
4. Involucrum does not occur and is never demon- 
strable by x-ray examination. 

Bateriology.—The infecting organism is nearly always 
the Staphylococcus aureus, but occasionally other organ- 
isms, especially hemolytic streptococci, have been found. 

Complications.—Suppuration is frequent and the 
symptoms are usually those of abscess rather than the 
bone lesion. In the dorsal region the pus extends into 
the mediastinum and may involve the pleura or lung. 
Involvement of the lumbo-sacral spine and coccyx will 
produce suppuration in a variety of locations according 
to vertebre involved. Urinary infection is frequent 
and was present in five of the author’s cases. Exten- 
sion of inflammation to the spinal canal and cord is 
comparatively infrequent and when it does occur it has 
confused the diagnosis with that of transverse myelitis, 
anterior poliomyelitis, and cerebrospinal meningitis. 

Diagnosis.—The diagnosis will always depend on 
making every effort to determine the origin of a peri- 
nephritic, retropharyngeal, ischiorectal, psoas, or sub- 
phrenic abscess. Roentgenological examination is of 
little value in early diagnosis because the focus is small, 
deeply placed, and beneath large muscles. X-ray evi- 
dence is found late in the course of the disease. Areas 
of increased density and any abnormality of the inter- 
vertebral space should be carefully noted. A lesion in 
the spinous or transverse process can usually be detected 
while a focus in the lamine or pedicles is generally un- 
recognized. 

Prognosis.—The mertality varies from 25 to 50 per 
cent in all reported cases from the literature. The 
prognosis depends on the location of the abscess and its 
accessibility to surgical drainage and will vary accord- 
ing to the proximity to important structures and 
organs. A lesion in the body or on the anterior aspect 
of the transverse process is likely to extend to the medi- 
astinum, perinephric region, or spinal canal, with a cor- 
respondingly high mortality. 

Treatment.—Treatment consists of surgical drainage 
of the abscess. No attempt should be made to open 
or remove any bone unless some loose fragment or se- 
questrum should be felt. When there are symptoms 
of a spinal cord lesion a decompression operation should 
give a chance for recovery although it has seldom been 
performed. 

Max Cuan, M.D. 


Pathologic Conditions of the Spine: Painful Disturb- 


ances of the Intervertebral Foramina. Lee A. Hadley. 
Jour. Am. Med. Assn., 110, 275-278, Jan. 22, 1938. 
Two distinct types of pathologic changes in the inter- 
vertebral disks are encountered. In early life hernia- 
tions of the nucleus pulposus may take place either 
through a break of the cartilaginous plate into the sub- 
stance of the vertebral body, or through the annulus 
fibrosus into the spinal canal. In the type of change 














which occurs in later life, fragmentation of the cartilagi- 
nous plates allows granulation tissue to grow from the 
adjacent vertebral bodies into the disk. Here it re- 
places the nucleus pulposus, so that finally the disk 
becomes merely fibrous tissue or even bone. 

Thinning allows the bodies to approach each other, so 
that apophysial subluxation or slipping of the posterior 
joints may result. Pain may be caused by bony im- 
pingement of the tips of the subluxated articular proc- 
esses or by constriction of the intervertebral foramina. 
Extreme lordosis favors subluxation of the posterior 
Bony exostoses in the midcervical region pro- 
Angulation of 
Fusion of 


joints. 
duce encroachment of the foramina. 
the cervical part of the spine is traumatic. 
adjacent segments of this portion of the spine is com- 
mon and may be congenital or acquired. The symp- 
toms are both local and referred. 

CHARLES G. SUTHERLAND, M.D. 





Anomalies of the Spine. Wilbur Bailey and Ray A. 
Carter. Calif. and West. Med., 49, 46-51, July, 1938. 

The authors discuss anomalies of the spine, bringing 
out the fact that at least 67 per cent of spines show 
variations from normal. They discuss embryonal de- 
velopment, and under separate headings discuss the 
various common anomalies. In this day of frequent 
injury to the spine, with both compensation and civil 
suits, it is important that all roentgenologists be fami- 
liar with types described in this excellent paper. 

JAMES J. CiarkK, M.D. 





Radiculo-medullary Compression in the Course of 
Malignant Granulomatosis. J. Froment, P. Croizat, 
and R. Masson. Jour. de méd. de Lyon, 19, 71-86, 
Feb. 5, 1988. 

Radiculo-medullary compression in the course of 
malignant granulomatosis is not common but is far 
from exceptional; occurring usually from destruction 
of the vertebral bodies, less frequently from invasion of 
the meninges, and least often from invasion of the spinal 
cord itself. 

The symptoms are those of medullary compression. 
The localization is discussed by the authors in some de- 
tail. It is most frequently: cervical or thoracic. The 
Presence of adenopathy, particularly of the medias- 
tinum, supports the diagnosis, biopsy confirms the diag- 
nosis. Radiotherapy, rather than surgery, is the treat- 
ment of choice. Marked amelioration of symptoms is 
usual but the course of the disease is not changed. In 
the authors’ case, a respite of four years was obtained. 

S. R. Beatty, M.D. 


Schmorl’s Cartilage Islands. Kristian Overgaard. 
Acta Radiol., 19, 143-150, May, 1938. 
; The author reports three cases of Schmorl’s cartilage 
islands which, both clinically and roentgenologically, 
offered considerable differential diagnostic difficulties 
and were very similar in appearance to changes seen 
i tuberculous spondylitis. The x-ray film shows a de- 
fect in the body of the vertebra, combined with narrow- 
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ing of the intervertebral space. Slight sclerosis of the 
adjoining joint surfaces and reactive changes at the 
edges of the latter may also be present. As a rule, 
changes in tuberculous spondylitis are more extensive 
and less clearly limited than in cases of Schmorl’s 
islands, in which abscess formation or vertebral col- 
lapse is absent. However, Schmorl’s islands are fre- 
quently encountered in juvenile kyphosis with marked 
deformity of the spine. The subjective symptoms may 
be pronounced, and a relation to the development of de- 
forming spondylitis or of juvenile kyphosis (Scheuer- 
mann’s disease) is possible. 
Ernst A. Scumipt, M.D. 


THE STOMACH 


A Gastric Lesion Produced by Posterior Pituitary Ex- 
tract. M. Hill Metz. Texas St. Jour. Med., 34, 295- 
297, August, 19388. 

The author experimentally produced in 28 rabbits 
a constant lesion of the stomach by the administration 
of 25 international units of posterior pituitary extract 
per kilogram of body weight. 

Twenty-four hours after injection necrosis, hemor- 
rhage, and ulceration were present, sharply limited to 
the fundus of the stomach. This lesion was not similar 
to peptic ulcer in man, and one need feel no concern in 
administering this extract since the amount given was 
many times the maximum therapeutic dose. 

The same dose in dogs inhibited for four hours or 
more the gastric secretion in response to histamine 
stimulation and produced in 24 hours gastric lesions 
similar to those produced in the rabbits. 

Joun M. Mites, M.D. 

Volvulus of the Stomach. P. Chéne and M. Rama- 
dout. Arch. d. mal. de l’app. digestif, 28, 433-467, 
May, 1938. 

Volvulus of the stomach may be defined as a torsion 
which causes the whole or a part of the posterior surface 
of the stomach to become anterior. This applies to two 
types of volvulus—volvulus on the longitudinal or or- 
ganic axis, and volvulus on the transverse or mesenteric 
axis. The former may be partial or complete. The 
latter is always complete. The term “segmentary’’ is 
preferable to the term “‘partial,’”’ as the latter term per- 
tains better to the degree of rotation. 

The clinical diagnosis is impossible except in certain 
cases of acute volvulus. Operative confirmation of this 
condition has been made in only four cases. Radio- 
logic examination is useless in the acute form except 
to demonstrate that no barium enters the stomach. 
In chronic volvulus, the information derived may be 
confusing or misleading. 

Volvulus on the longitudinal axis may be associated 
with intestinal pneumatosis or with perigastric infiltra- 
tions or adhesions due to ulcer or syphilis. Volvulus on 


the transverse axis may be due to shortening of the lesser 
curvature from epiploitis caused by ulcer, but in many, 
if not all, cases atony of the diaphragm is the major 
factor. 
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The treatment may be medical, which rarely effects 
complete cure, or surgical with a mortality of almost 50 


per cent. 
S. R. Beatty, M.D. 

The Influence of Pituitrin on the Evacuation of 
the Stomach. R. I. Levina. Eksperimentalna Medit- 
sina (Ukrainian), 2, 65-70, 1938. 

Basing her conclusions on animal experiments 
(dogs), the author claims that the common theories of 
a stimulation of gastro-intestinal function by small 
doses of pituitrin and of a corresponding inhibition 
of function by large doses call for correction and 
modification. In her experiments, small doses had an 
insufficient and uncertain effect, while the inhibitory 
effect of large doses was confirmed. These experiments 
showed, further, that, with regard to gastric evacua- 
tion, pituitrin is antagonistic to insulin, and syner- 
gistic to adrenalin. An exact evaluation of the dosage 
employed is made impossible by the fact that the used 
preparation (brand ‘‘R,” furnished by the Moscow 
Endocrinological Institute) cannot be compared with 
any preparation available in this country, as demon- 
strated by the unusually large doses possible (0.08- 
0.3 c.c. per kilogram of body weight for ‘‘small doses’ 
and 0.4-0.6 c.c. per kilogram of body weight for 
“‘effective’’ doses). 

Ernst A. Scumipt, M.D. 


Gastroscopic Studies. Ernest H. Gaither and James 
L. Borland. Jour. Am. Med. Assn., 110, 436-438, Feb. 
5, 19388. 

The authors present their impressions derived solely 
from gastroscopic studies. Gastric mucosa is normal 
when it is unblemished, smooth, glistening, translucent, 
and orange-red, similar to the normal mucous mem- 
brane elsewhere in the body. Most healthy persons 
have this type of gastric mucous membrane, which 
varies surprisingly little in appearance. Gastroscopic- 
ally, in the gastric mucosa of healthy, fasting subjects, 
small red streaks are occasionally observed which are 
quite easily recognizable as being due to irritation from 
passage of the tube. Another abnormality in other- 
wise normal-appearing stomachs is submucosal hemor- 
rhage, varying from the size of a pea to several centi- 
meters in diameter and protruding from the gastric wall. 
The authors saw these hemorrhages in probably 7 per 
cent of the cases, located in areas where it was certain 
there was no trauma due to the instrument. These 
occur in stomachs in which hemorrhage along the course 
of the instrument is observed. The authors believe 
that these hemorrhages mean increased friability; they 
know that they seem to cause severe pain at times, yet 
they are not prepared to make any statement as to 
their significance. 

There are several good working classifications of 
gastritis, the simplest being that of Schindler, with its 
three divisions of superficial, hypertrophic, and atro- 
phic. The authors discuss in detail their difficulties in 
fitting many cases to existing classifications. 

CHARLES G. SUTHERLAND, M.D. 
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THE THYMUS 


A Study of the Relations between Birth Weight and 
Size of the Thymus Shadow in 2,000 New-born. §. W. 
Donaldson. Ohio St. Med. Jour., 34, 538-541, May, 
1938. 

In a study of 2,000 unclassified newborn infants 18.4 
per cent showed some roentgen evidence of thymic en- 
largement and 11.5 per cent were definitely so. The 
technic used included anteroposterior and _ lateral 
views in the supine position taken by the same techni- 
cians with rapid exposure at 30 in. distance (the author 
does not state which phase of respiration was taken), 
Standards of interpretation were: any mediastinal 
width of the third thoracic spine level above 3.5 em. 
with associated displacement or buckling of the trachea 
was definitely positive; widths between 3.0 and 3.5 cm. 
were considered borderline. 

The percentage of enlargement is higher in the heavier 
babies and in the males. Therapy was given in all 
(including borderline) cases with no ill effects. The 
factors used were 100 r, 130 kv.p., 4 mm. Al filter, 
One treatment was usually sufficient. In cases of defi- 
nite enlargement from two to four such treatments were 
given at weekly intervals and the cases were followed 
roentgenographically. Of the 193 cases in 1,000 male 
infants and the 175 in 1,000 females, all showed reduc- 
tion in size of the thymus following x-ray therapy and 
none showed evidence of ill effects. No thymic death 
was cited in the records of any of these cases. 

Son Poivack, M.D. 


TUBERCULOSIS, PULMONARY 


Tuberculosis of Intestines in Tuberculous Anthraco- 
silicosis. Robert Charr and Archibald C. Cohen. 
Am. Jour. Med. Sci., 196, 83-88, July, 1938. 

In view of the high percentage of tuberculosis in 
anthracosilicosis (56.7 per cent as determined clini- 
cally, and 86 per cent determined at postmortem) it 
was of interest to study the incidence of intestinal 
tuberculosis in the combined diseases. The material 
consisted of 42 cases of anthracosilico-tuberculosis and 
75 cases of nonsilicotic pulmonary tuberculosis as 
determined at autopsy. 

Of the 42 cases of anthracosilico-tuberculosis, six 
of which were under 30 years of age, 19 per cent had 
intestinal lesions; four of the six younger patients 
were so afflicted. Arranged according to the extent 
of the silicosis, 43 per cent of the early and moderately 
advanced types had intestinal lesions, whereas only 
7 per cent of the far-advanced type were so compli- 
cated. 

Among the 75 cases of non-silicotic pulmonary 
tuberculosis, 53 per cent of those under 30 years of 
age and 47 per cent of the older group had intestinal 
lesions. ‘ 

The acute, caseous, tuberculous lesions predomi- 
nated as complications of silicosis. In only one case 
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of far-advanced silicosis did the tuberculosis occur in 
the minimal stage; in all others it was far-advanced 
and excavated. 

In both anthracosilico-tuberculosis and nonsilicotic 
pulmonary tuberculosis the incidence of intestinal 
lesions is higher in the younger age groups. But age 
alone is not a determining factor. Although the 
incidence of pulmonary tuberculosis increases with the 
increase in anthracosilicosis, intestinal tuberculosis in 
far-advanced anthracosilico-tuberculosis is rare. This 
is probably due to the pulmonary fibrosis and the 
chronicity of the tuberculosis. The cavity, when it 
forms, enlarges very slowly. The material within it 
contains few, if any, bacilli. Furthermore, the blood 
vessels undergo extreme sclerotic changes. 

The amount of intestinal tuberculosis, when it 
occurred, was great, often involving the entire ileum, 
the cecum, and other parts of the colon. 

The majority of the patients with intestinal tuber- 
culosis gave no symptoms referable to the abdomen. 
BENJAMIN CoPLEMAN, M.D. 





Radiological Study of Spontaneous Rib Fracture 
among the Tuberculous. Carlo Sabbione. Radiol. 
Med., 25, 528-541, June, 1938. 

The author studied the behavior of spontaneous rib 
fracture among patients afflicted with pulmonary tuber- 
culosis. He reviews 10,304 chest films made on 4,570 
patients, and finds that these fractures occur more 
often among the aged and exclusively among those 
suffering from a virulent form of tuberculosis, and that 
it is not extremely rare. 

The actual cause of the injury is the cough and the 
weakened condition of the patient. The predisposing 
cause is bone decalcification due to poor calcium fixa- 
tion. 

A. Mayorat, M.D. 

Certain Significant Aspects of Childhood Tubercu- 
losis. Ralph M. Tyson. Jour. Am. Med. Assn., 109, 
753-755, Sept. 4, 1937. 

No other communicable disease equals tuberculosis 
in the taking of human lives. It probably exceeds all 
other diseases in individual and social importance, not 
so much from what it does to the child during the first 
infection as because of what it means to the individual 
during and after adolescence, when reinfection occurs. 
The pathology of a first infection and the source of most 
reinfections are more clearly understood now than ever 
before. Early diagnostic signs are very indefinite and 
frequently missed, until there is evidence of extension 
of the disease. 

At the present time it is believed that most tubercu- 
lous infections are air-borne and gain entrance into the 
human body by way of the pulmonary structures. 
The tubercle bacilli are inhaled and lodge in the ter- 
minal bronchioles and alveoli. The size of the dose of 
the infecting organisms, the multiplicity of its repeti- 
tion, and the amount of the local tissue resistance are 
all determining factors in the spread of the disease. 
Wherever the organisms lodge they form the typical 
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miliary tubercles and may proceed through the several 
stages of fibrosis, calcification, or dissemination. Be- 
cause in the young child the lymph channels are almost 
completely uninterrupted, tubercle bacilli are apt to 
pass more rapidly towards regional and distant lymph 
nodes. The lymph nodes themselves in the young 
child are poor filters; hence some of the organisms pass 
through them and may eventually reach the blood 
stream for generalized distribution of the infection. 
The less pervious pulmonary lymphatic system of the 
adult causes arrest of the bacilli out in the lung, and the 
tuberculous focus develops at the point of this arrest. 

This early pathologic condition is commonly spoken 
of as a primary complex and consists of the area of first 
penetration of the pulmonary structures, the lym- 
phangitis along the pathways, and the lymphadenitis. 
The dissolution of the lipoid capsule of the tubercle 
bacillus permits of the liberation of tuberculoprotein. 
It is with the liberation of this substance that the tis- 
sues of the patient are sensitized and clinical symptoms 
are more apt to be recognized. Positive tuberculin 
tests may be secured at the end of this period, which 
may have lasted from three to six weeks. 

The time between the primary and reinfection types 
of tuberculosis may extend from a few months to many 
years. Usually the first chapter in this history ends 
with securing a positive tuberculin test, without pal- 
pably evident clinical, pathologic, or x-ray changes. 
Clinical signs are most indefinite during this period. 

During the second chapter in the history of the dis- 
ease there is usually definite clinical, pathologic, and 
x-ray evidence of reinfection and expansion. 

Reinfections are the result of an exacerbation of a 
primary infection caused by the rupture of a lymph 
node or parenchymal tubercle into a new lymph node, 
a bronchus, the blood or lymph streams, resulting from 
softening of caseous nodules, the enormous reproduc- 
tion of bacilli in the several forms of their development, 
and their subsequent rupture. 

The best known stage of tuberculosis represents the 
third chapter in its life history. This is the very active 
stage of the disease and most often occurs when the 
child is no longer a child. It is known to exist in the 
very young infant and may involve nearly any organ 
in the body. ; 

The question of whether the primary infection is an 
asset or a liability is contested very earnestly by several 
groups of workers. 

In the diagnosis, serial x-ray studies have helped 
greatly and are of far more value than a single x-ray 
study. 

The most efficacious procedure in preventing tuber- 
culosis in infants and children is to keep them from com- 
ing in contact with open cases of the disease. 

The full elimination of tuberculosis will depend to a 
large extent on finding out the ones that are already in- 
fected. Active physical examination of all children 
attending school must be universal if such a hope is to 
be realized. The examination in most instances will 
fail to reveal definite signs of early tuberculosis in the 
child’s chest, so it will be necessary to include the 
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tuberculin testing of all school children and serial x-ray 
studies of their chests for all positive reactors. 
CHARLES G. SUTHERLAND, M.D. 


The Effects of Pentothal Sodium on the Electrocar- 
diogram of Patients with Essential Hypertension. C. 
J. Betlach. Proc. Staff Meet. Mayo Clinic, 13, 189- 
191, March 23, 1938. 

Forty-four hypertensives were studied, their ages 
ranging from 21 to56 years. The electrocardiograms of 
15 of these patients were normal. Those of the re- 
maining 29 showed evidence of cardiac damage. Leads 
I, II, and III were recorded before the operation, Lead 
II during the period of induction, and just prior to dis- 
continuing the anesthetic Leads I, II, and III were 
again recorded. 

The following results were noted: The P-wave am- 
plitude increased from 0.25 to 2.0 mm.; the T-wave 
amplitude decreased to the extent of 0.5 to 2.0 mm. 
The changes produced were not regarded as being 
caused by a great decrease in blood pressure, but were 
most probably due to anoxemia as a result of decreased 
respiratory excursion. The author emphasizes the fact 
that the presence of dyspnea is a contra-indication to 
the use of pentothal sodium. 

W.H. GIt_enTINE, M.D. 


The Necessity of Systematic Use of Barium Enemas 
to Disclose Latent Intestinal Tuberculosis in Cases with 
Pulmonary Tuberculosis. M. Picard. Bull. et mém. 
Soc. de Radiol. méd. de France, 26, 258-264, April, 
1938. 

Intestinal tuberculosis occurs more frequently than 
is supposed, often when evidences of pulmonary tuber- 
culosis are slight. A lack of parallelism between a satis- 
factory status of the pulmonary condition and a poor 
general condition should lead one to suspect intestinal 
involvement. The diagnosis may be confirmed by the 
use of a barium enema, with, possibly, inflation with air. 
The diagnosis is of interest, as the condition is suscep- 
tible of cure. 

S. R. Beatty, M.D. 


TUBERCULOSIS, RENAL 


Has Excretory Urography Replaced Retrograde 
Pyelography in the Diagnosis of Renal Tuberculosis? 
John L. Emmett and William F. Braasch. Jour. Urol., 
40, 15-23, July, 1938. 

In more than two-thirds of 100 consecutive cases of 
proved renal tuberculosis the problem was determining 
the degree of involvement of each kidney. 

Excretory urography is becoming more important 
in this field of diagnosis and is supplanting retrograde 
pyelography in a large percentage of cases. However, 
retrograde pyelography is still of importance in differ- 
ential diagnosis in a small group of cases in which the 
disease itself is in doubt or in an occasional case in which 
the lesion is exceedingly small and circumscribed. 
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As a result of excretory urography, repeated cysto- 
scopic examinations should be entirely unnecessary, 
It is questionable practice to advise nephrectomy on 
data furnished by excretory urography alone. The 
best procedure to follow is a combination of excretory 
urography plus microscopic examination and stain. 
ing the specimen of urine obtained by catheterization 
of the ureter of the so-called good kidney. 

The most common findings seen in the excretory uro- 
gram of the tuberculous kidney, in order of their fre- 
quency, are: (1) no visualization; (2) delayed visuali- 
zation; (3) caliectasis; (4) evidence of necrosis in the 
outline of the calices; (5) cicatricial deformity of calices 
and ‘‘pinching off” of the tips of the minor calices or 
obliteration of the calices; (6) deformity or dilatation 
of the ureter, and (7) pyelectasis. 

Joun G. MENVILLE, M.D, 


TUMORS (DIAGNOSIS) 


Calcification in Angiomas. F. Y. Khoo. 
Med. Jour., 53, 127-140, February, 1938. 

Seven cases of angioma, in which phleboliths were 
demonstrated roentgenologically, are presented and a 
concise history of phleboliths in general is given. In 
this series the calcification occurred four times in the 
neck—three times on the right side, and once on the 
left—and once in each of the following regions: right 
knee, right hand, and left middle finger. 

In angioma, the roentgenologic appearance of 
phleboliths in typical cases is characteristic. A hemo- 
geneous central shadow is surrounded by concentric 
rings of opacity and translucency. The number of 
phleboliths is unlimited—over 130 were present in the 
first case of the author’s series. 

In making the differential diagnosis the following con- 
ditions must be considered: calcified parasites, hema- 
toma, granuloma, or any small tumor of the skin, 
osteoma, neuroma, myositis ossificans, and calcinosis. 

In his summary the essayist states that the incidence 
of phleboliths in angioma is about 2 or 3 per cent. 
and that a soft tissue tumor showing the characteristic 
calcified nodules on x-ray examination can be safely 
diagnosed as an angioma with calcifications. 

A. Mayorat, M.D. 


Chinese 


The Anterior Basal Meningiomas. W. R. Hender- 
son. British Jour. Surg., 26, 124-165, July, 1938. 

Meningiomas occur most frequently in regions of 
dural venous sinuses, both over the convexity, especi- 
ally in the parasagittal region, and on the skull base. 
The basal meningiomas, because of their close relation- 
ship to the cranial nerves, give an entirely different 
clinical picture from the other types of tumor. The 
important extra-cerebral signs are (1) those of cranial 
nerve involvement and (2) changes in the bone overly- 
ing the dural attachment. Roentgenographic evidence 
of the latter, chiefly hyperostosis, erosion, and in- 
creased vascularity of the bone, can be detected with 
certainty in many cases. The majority of basal menin- 
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giomas lie in relation to the anterior and middle cranial 
foss@. 

The olfactory groove meningiomas are usually at- 
tached to the dura covering the cribriform plate of the 
ethmoid. Loss of the sense of smell and optic atrophy, 
as the tumor expands, are two important symptoms. 
The author reports three cases, two of which gave x- 
ray evidence. In one case there was a definite dense 
hyperostosis on the floor of the anterior fossa and dis- 
appearance of the cribriform line. In the second case 
there was suggestive evidence of erosion. In two of the 
three cases the tumor was successfully removed and the 
third patient died several hours after operation. 

The meningiomas of the tuberculum sellz are mid- 
line tumors situated between the optic foramina. They 
produce bitemporal hemianopsia and primary atrophy. 
The x-ray evidence is not remarkable and consists 
chiefly of a shortened dorsum sell and flattening from 
above. 

The sphenoid ridge meningiomas are divided into two 
groups: (1) those attached to its inner part which is 
formed by the lesser wing of the sphenoid and (2) those 
attached to the outer part of the ridge. The former 
produce early involvement of one optic nerve while 
the latter produce symptoms of increasing intra- 
cranial pressure. Roentgenographic evidence consists 
of hyperostosis on the upper surface of the lesser wing 
at the base of the anterior clinoid process, absence of 
one anterior clinoid, enlargement of neighboring for- 
amina, and destruction of surrounding bone. The 
various changes require special views including stereo- 
scopic films of the orbits and special views of the optic 
canal. The outer sphenoid ridge group of meningiomas 
are characterized chiefly by headaches and transient 
blindness. Roentgenographs frequently demonstrated 
signs of increased intracranial pressure but localized 
changes were unusual. Ventriculography had to be 
resorted to in these cases for diagnosis and localization. 

The author includes the reports of six cases of menin- 
gioma which were operated upon; four made good 
recovery and two died. A total of 45 cases has been 
reviewed. Twelve cases of olfactory groove meningio- 
mas were studied all of which had loss of sense of smell 
and roentgenographic evidence was not constant. 
Thirteen examples of tuberculum sella tumors are 
summarized, all showing the well-known syndrome of 
progressive bitemporal hemianopsia with primary 
optic atrophy and a normal sella. The presence of 
x-ray evidence was exceptional. The remaining cases 
were the sphenoid ridge tumors with x-ray evidence 
only in tumors at the inner end. 

Max Cuiman, M.D. 


A Classification of Tumors. Lawrence A. Pomeroy. 
Ohio St. Med. Jour., 34, 1015-1018, September, 1938. 

Note: This classification was carried in installments 
in the five issues May—September, 1938. 

The author has presented a complete classification of 
all types of tumors, both benign and malignant, of all 
the body structures with acknowledgment of the work 
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Nomen- 


of Ewing, Karsner, Geschickter, and Willis. 
clature has been standardized as much as possible and 
synonymous or proper names are also given in many 


cases. The arrangement includes every possible struc- 
ture inthe body. The tumors are classified in the order 
of physiological tumors, benign, malignant, and lastly, 
unusual types, or types of a character peculiar to the 
specific structure involved. 

As regards the details of specific tumors the classifica- 
tion appears to follow the latest reports of the current 
literature. For example, the malignant tumors of the 
testis follow Ferguson’s arrangement in terms of differ- 
entiation of the tumor cells as evidenced by the Asch- 
heim-Zondek test; brain tumors closely follow the 
Bailey-Cushing classification; bone tumors follow the 
classification of the Registry of Bone Tumors; ‘‘fibro- 
sarcoma” (extraperiosteal fibrosarcoma) has been re- 
classified as neurogenic sarcoma in view of its origin 
from sheath of Schwann cells; glomus tumor has been 
accurately classified as a miscellaneous type of neuro- 
myo-arterial tumor. 

Son Po.iack, M.D. 


On Tumors of the Upper Pole of the Stomach. 
Bo Stenstrém. Acta Radiol., 19, 4-11, March, 1938. 

The author emphasizes the difficulties encountered 
in the diagnosis of these tumors which, in his experience, 
made up about 13 per cent of gastric cancers. While 
often entirely obscured by the ordinary barium meal 
these tumors can, as a rule, be visualized as soft tissue 
proliferations in contrast to the gas bubble of the 
gastric fornix (‘‘Magenblase’’). This contrast may be 
enhanced by enlargement of the gas bubble by means 
of a drink of effervescent water. Occasionally an 
increased distance between gas bubble and lung field 
point to a lesion. The deformity of the gas bubble 
may amount to complete obliteration of the bubble 
in the case of large tumors. Dilatation of the esopha- 
gus is an unreliable diagnostic sign. The tumors 
may be solitary or multiple, of a polyzous nature, or 
of more evenly infiltrating character. 

Ernst A. Scumipt, M.D. 


Cystic Hygroma of the Neck. Bruce L. Fleming. 
Jour. Am. Med. Assn., 110, 1899, 1900, June 4, 1938. 

A hygroma is a thin-walled cystic tumor containing 
lymph and lined with endothelium. It occurs most 
commonly in the side of the neck in the lower half. Oc- 
casionally it extends into the mediastinum. These 
tumors are usually made up of several cysts and are 
then described as lobulated. Capillary and cavernous 
types, however, occur in children. Hygromas also 
have been found in the axilla and groin, but these are 
rare. Hygromas of the neck appear most frequently 
during the first two years of life, but they may develop 
at any time. They grow rapidly. 

It seems quite definitely established that hygromas 
grow from the lymph sacs known to appear in the neck 
in the embryologic development of the lymphatic sys- 
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tem. The origin of these lymph sacs is still a matter of 
controversy. 

Cystic hygromas have very thin walls of fibrous tissue 
lined with endothelium, which is readily stained with 
silver nitrate so that the cellular arrangement may be 
seen. These lining cells differ from the endothelial 
cells which normally line lymphatic capillaries. The 
latter are usually thinner. They do not differ struc- 
turally from the endothelial cells lining the main group 
of blood capillaries. 

The function of the lining endothelium of lymph 
capillaries is essentially absorptive and that of the blood 
capillaries is both productive and absorptive. In hy- 
gromas the lining cells seem to resemble functionally 
the endothelium of blood capillaries, for in all probabil- 
ity they produce the lymph which fills the cysts. No 
other source has been determined. This lymph may 
be tinged with blood, though it is usually straw-colored. 
Rudimentary forms of lymph ‘“‘gland”’ tissue containing 
both lymphatic capillary network and blood vascular 
tissue is sometimes found attached to hygroma colli. 
This lymph gland tissue develops from plexuses of 
lymph vessels. The phagocytic power of lymph gland 
tissue is well known. Evidence, however, of the phago- 
cytic power of lymph vessel endothelium is negligible. 

Hygromas usually do not give rise to troublesome 
symptoms other than those of tumor. They may grow 
to considerable size in infants and children and thus 
cause marked dyspnea. They have been mistaken for 
branchial cysts, lipomas, tuberculous glands, lymphan- 
giomas, lymphomas, and carotid tumors. Hygromas 
of the neck are usually lobulated and appear on the side 
and usually in the lower half of the neck. They are 
not attached to the skin but rather to the deep struc- 
tures. 

Treatment is complete surgical excision. If the 
tumor extends into the mediastinum, partial excision 
and packing may be done with excellent results. Ra- 
dium treatment has been tried in children. Aspiration 
and injection with sclerosing solution have not proved 
satisfactory. 

CHARLES G. SUTHERLAND, M.D. 


ULTRA-VIOLET LIGHT 


The Effect of Ultra-violet Rays on the Vitamin C 
Content of Milk. Hermann Schroeder. Miinchen. 
med. Wchnschr., 84, 1942, 1943, Dec. 3, 1937. 

The author studied the destruction of vitamin C in 
milk, fruit pulp, and watery solution by ultra-violet 
rays. Adequate controls were provided by irradiation 
with an ordinary electric light. The irradiated solu- 
tions were in 3-5 mm. sheets and held at 0° C. De- 
struction of the vitamin occurred in all these media, 
but the amount of ray needed to produce corresponding 
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degrees of destruction differed in different media 
Only a reversible oxidation of the vitamin occurs how. 
ever. 


Lewis G. Jacoss, M.D. 


Ultra-violet Therapy: Several New Sources of Ra- 
diation, Their Mechanism of Action and Clinical 
Indications. E. Biancani and H. Biancani. Jour. de 
radiol. et d’électrol., 22, 70-73, February, 1938. 

The authors discuss the various sources of ultra- 
violet radiations used in modern practice, their physio- 
logic effect and the technic of irradiation in various dis- 
eases including rickets, surgical tuberculosis, skin dis- 
eases, pain, and circulatory disturbances, and states of 
hypofunction, such as asthenia, organic deficiencies, 
impaired metabolism, etc 

S. R. Beatty, M.D. 


VENOGRAPHY 


Venography in a Case of So-called Traumatic Throm- 
bosis of the Axillary Vein. Olof Andersson. Acta 
Radiol., 19, 126-134, May, 1938. 

The author discusses the possibilities and limitations 
of venography both in general and with regard to his 
special case of “traumatic thrombosis” of the axillary 
vein. Strictly speaking, this term is a misnomer since 
in no case could a thrombus be found on operation. 
Therefore, the name suggested by Lohr (intermittent 
venous claudication) might be considered preferable. 

The etiology of the disease is not clear; trauma itself 
can only activate the symptoms. The author’s case 
was observed in a 26-year-old office worker in a library 
who, after the putting up of books a few months pre- 
viously, developed a swelling of the left arm, combined 
with a feeling of heaviness and a marked prominence 
of the superficial blood vessels of the upper arm and 
axilla. Venography effected by injection of urographic 
contrast medium into the cubital vein revealed irregu- 
lar contours of the axillary vein. In addition, the 
radiopaque solution outlined a well-developed collateral 
vessel along the lateral thoracic wall, the lateral thoracic 
vein, and several costo-axillary veins. The roentgeno- 
gram indicated an obstruction of the axillary vein of 
unknown origin. The symptoms disappeared almost 
completely after rest and application of heat but the 
filling of the collateral vessels could be demonstrated in 
a later venogram, thus proving the persistence of an 
obstruction to circulation in the axillary vein. 

The author mentions that in two other cases of similar 
symptoms traumatic thrombosis could be excluded and 
the correct diagnosis (carcinoma blocking the lymphat- 
ics and a cervical rib syndrome, respectively) was 
facilitated by means of venography 

Ernst A. Scumipt, M.D. 











